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ATMOSPHERE. 


It is a serious fault of the , iin, and particularly 
of the Londoner, that he is almost entirely without local 
patriotism.. This curious characteristic, or absence of it, 
has been well exemplified during the war. Every Canadian, 
Australian, New Zealander, South African, Indian, and 
American, to take only the English-speaking armies, is 
mightily proud of the part played by his nation, dominion, 
regiment, battalion, company, platoon, and himself. The 
Scottish, Irish, and Welsh soldiers have also been lauded to 
the skies, and very properly take a considerable pride in 
their achievements, and those of their platoon, company, 
battalion, regiment, and kingdom, or principality. The 
truth is that the ordinary matter-of-fact everyday English- 
man constituted the vast majority of these armies, and 
that the achievements of the Londoners were surpassed 
hy none, 

Yet who has raised, or even heard, a peean of praise in 
their favour’ Was there more than one flag-day for the 
English wounded ? If so, we never encountered it. No; 
everyone else came before the public many times. French, 
Belgian, Russian, Serbian, Italian, Montenegrin, Roumanian, 
Portuguese—all these were held up for admiration of their 
bravery and sympathy with their sufferings. We are not 
saying that all this was not well deserved. Brave they were, 
generally speaking, and the sufferings of many of them 
were, and in some cases still are, far greater as regards the 
general population, though not as regards the fighting men, 
than anything experienced by this country. 

All this generous appreciation of the virtues of the other 
fellow has its magnificent side, and is no doubt very 
gratifying to him, but it is not good policy. Perhaps a 
few Americans of the better sort have realised that beneath 
the Englishman’s unruffied surface much has gone on that 
is superior to any heroism sung in ancient epic, more dogged 
and persevering than any effort of which history has the 
record. 

We are not advocating boastfulness, but the entering 
upon and assiduous following-up of a line of action which 
is instinct with a full consciousness of the greatness of our 
land and a determination to make that greatness endure. 
No man need reproach himself with failure to effect a com- 
plete realisation of this, for even General Smuts—eminent 
statesman, jurist, and soldier that he is—did not realise 
the tremendous political importance of the British Empire 
until he had attended the Peace Conference. So he stated 
at Manchester, when receiving a degree from the University 
on July 5th. 

But we were dealing with local patriotism. Those who 
have had a public school and university education 
generally regard their school and university as the para- 
mount institutions of their kind ; but the men and women 
who, as boys and girls, have passed through the Council 
school, the secondary school, and the technical college, have 
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quite frequently no enduring recollection of, or permanent 
regard for, these experiences of their life. They may even 
take up with great enthusiasm a particular line of study, 
and go far enough to take a degree in it, after which they 
drop the subject and proceed to forget all they ever learned 
about it. Can it be that this is an example of the hunter's 
temperament, and that the satisfaction lies in the pursuit, 
and not in the exploitation, of the achievement ? If so, it 
is useful to contrast this mental attitude with that of the 
German, who, not inventive himself as a general thing, 
takes hold of someone else’s idea, applies it, elaborates it, 
and works it out to a high degree of development. 

There seems to us to be in all this a lack of any great, 
informing, and animating patriotic idea, and a constant 
dependence on, or looking towards, some other undefined 
body of persons, to do something, also undefined, for the 
national advancement, or the advancement of the cause or 
idea which may be in contemplation. This lack is at the 
bottom of the cry of failure raised about the Church. It is 
at the bottom of the indifference to local elections ; of the 
indifference shown about the success of the publicly-owned 
tramways of London, or of the steamboats of years ago. 
Can it be imagined that Glasgow, or Manchester, would 
permit a municipally-owned public utility to fall below a 
good standard of profitability and efficiency, or to be inter- 
fered with by indiscriminate and scarcely regulated 
competition ? There is more local patriotism in the outly- 
ing Dominions than in the heart of the Empire, more in the 
provinces than in the capital. It must be realised that every 
individual has his or her own part to play, and the playing 
of that part involves co-operation and team work with every 
other individual. 

The cause from which this arises is the want of a proper 
atmosphere in the elementary and secondary schools, and 
in the technical colleges and the newer universities. Lord 
Haldane and Lord Sheffield have recently had some little 
public controversy over the question of religious atmosphere 
in education. Lord Haldane declares, infer alia, that a 
distinctive attitude towards religion should pervade the 
whole school life. Lord Sheffield rejoins that we find no 
demand for such an atmosphere in the mass of our secondary 
schools ; that “ no one supposes that one-tenth at most of 
the assistants in our secondary schools for boys desire the 
‘atmosphere’ Lord Haldane offers the country, or that they 
would be very efficient in producing it.” He goes on to 
urge that the surrounding of children with an artificial 
atmosphere will cause them to associate anything different 
from what they have been taught not only with error but 
with wrong-doing, and that this will tend directly to the 
undoing of one of the principal objects of education, * the 
thinking for ourselves, the verification of propositions before 

we receive them, and the willingness, as Plato puts it, to 
embark on the current of inquiry with a readiness to accept 
the destination to which that inquiry may lead.” 

Although this discussion was mainly concerned with 
religious education, we may extract from it much that is 
pertinent to general, and particularly to scientific, education. 
A distinctive attitude, in Lord Haldane’s phrase, towards 
not only religion, but the facts of life as a whole, whether 
individual, collective, communal, national, or international, 
should pervade the impressionable years, the school life. 
There should be a point of view, a cultivation of the true 
spirit of patriotism, not necessarily involved in the saluting 
of flags or the singing of national songs, but arising out of 
a comprehensive knowledge of the national achievements of 
the past in invention, science, manufacture, education, 
exploration, and the general advancement of mankind. 

The readiness to accept the destination to which inquiry 
will lead is a perfectly commendable aim, and one which 
has been amply illustrated by Mr, Garvin in his 


observations on his recent book ; he admits freely that full 
investigation often caused him to reverse the predilection 
existing in his mind at the outset. But inquiry must be 
into all the facts, and not merely into such of the facts as 
happen to be available, or the conclusion will be invalidated. 
Thinking for oneself is good, but the plural meaning of 
Lord Sheffield’s phrase about “thinking for ourselves” is 
not less good. The true spirit of brotherhood, of citizenship, 
of nationality, in fact of patriotism in every sense, large 
and small, is to be inculcated only by the full! realisation of 
duty towards our fellow mortals. The provision of the 
right atmosphere is necessary to bring this about, and if 
properly effected, will result in a community of aim and 
unification of effort which was well exemplified in war, and 
should represent the normal condition of affairs during 


peace. 


THE article which is concluded else- 

Flechitinaton, Where in this issue, by Mr. F. W. Carter, 

the well-known expert on railway elec- 
trification, deals with the subject in a moderate and judicial 
vein; while the advantages to be derived from electrical 
operation are duly set forth, the difficulties which beset the 
problem are given equal prominence, and no attempt is 
made to draw a rosypi cture based on imagination rather 
than on facts. Indeed, we are inclined to believe that he 
has erred on the side of caution. 

For example, he is content to claim that “the fuel 
saving represents the whole economy of electrical operation.” 
Surely this is to under-rate the savings that can be effected ; 
only half as many locomotives are needed as with steam, 
and their maintenance is far less costly ; labour expenses 
are greatly reduced, and even in the generating stations 
only a small proportion of the labour and capital is charge- 
able to the railway—the plant being, of course, used as it 
should be, for general supply ; and the maintenance of the 
outdoor electrical equipment is certainly not an onerous 


charge. 

Then, again, Mr. Carter does not anticipate that elec- 
trification of the railways would lead to an increase of goods 
traffic, presumably on the ground that the volume of this 
class of traffic is more or less fixed. But we would point 
out that under present conditions the railways are simply 
unable to cope with the traffic that is offered them, and 
that there is a strong movement towards adopting motor 
road transport as an alternative solution to the difficulty. 
Hence the increased capacity of the railways due to electri- 
fication would not be left idle. 

We do not suggest that electrification is a panacea for all 
the ills of transport, or that every railway in the country 
should be electrified—far from it. But we cordially agree 
with the author’s conclusion that the new conditions have 
placed the matter in a new and vastly more favourable 
light, and that the time has come to set about the study of 
the question in real earnest. Not only are there many 
urban lines which are admittedly in urgent need of electri- 
fication, particularly in the metropolitan area, but also there 
are many interurban lines and some main lines which 
are fully ripe for conversion. The whole of the work 
cannot be tackled at once ; the process must necessarily be 
gradual—but it ought to be begun immediately. In this 
connection we may quote an American authority, Mr. Calvert 
Townley, who in a recent paper before the American I.E.E., 
speaking from an intimate acquaintance with the results 
obtained on American railways, said :— 

“There are so many cases where electricity should be 
used, where its advantages are clear and conclusive, that 
once the railroads escape from the financial slough of 
despond in which they are now wallowing, and are again 
able to get capital for their needs, there will not be enough 
engineers, there will not be enough electric factories in the 
country to serve them.” 

Those words apply without the slightest modification to 
this country also, 
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OVERHEAD MAINS: SOME REFLECTIONS. 


By S. G. LEECH, M.LE.E. 


Many of the so-called “lessons taught by the war” are 
merely truths which, recognised long ago as salient by 
some, are now being forced upon the attention of the 
majority by stress of circumstances and the country’s neces- 
sity. It must now be accepted that the vast expansion in 
the use of electricity which will certainly be recorded within 


Bourton, GLos. 
Twoa-wire 100-volt p.c. 


FARINGDON. BERKS. 
Two-wire 200-volt D.c. 


the next decade, is only rendered possible from the com- 
mercial point of view by a liberal use of overhead mains, 
not only for the conveyance of electrical energy to specific 
points for distribution, but for distribution itself in the 
smaller towns, villages and agricultural districts. The 
matter of difficulty regarding wayleaves will, in due course, 
be overcome, and is ancillary to that of giving adequate 


proof that overhead systems for distribution can be erected 
even in the most beautiful of our country districts without 
giving visual offence. This, we hope, is borne out by the 
accompanying illustrations. And for success in this respect 
it is essential that our engineers who lay out the work shall 
not only be competent to demand a pole of certain strength, 
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with adequate stays in a specific locality, but shall possess 
that appreciation, or sense of fitness, which will at once 
indicate suitable position, proportion and colour. The 
elasticity of a system of overhead distributors carried on 
poles, permits full advantage to be taken of the first-named, 
whilst the second and third are quite independent of 
construction. It is surprising to find how the alteration of 
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a pole’s position by a few yards to the right or left, due to its 
changed environment, tends to tone down its prominence, 
whilst as regards proportion a pleasing effect may be 
obtained or destroyed by the design of a finial. Colour too, 
is of primary importance. In this respect almost insuperable 
difficulties presented themselves before the Ruping system 
of creosoting was introduced. Then wood poles were 
erected which would drip and ooze preservative for months, 
and an attempt to apply paint would produce an effect 
whose parallel would be found in the camouflage work 
applied to gunsand ships. Ruped poles on the other hand, 
will take paint almost immediately after erection, and in the 
natural state exhibit a colour tone which in certain circum- 
stances produces a distinctly pleasing effect. One or two 
highly successful instances are called to mind. 

In avillage where overhead mains for lighting were erected, 
the main road at one point broke back to a whitewashed inn 
surrounded by trees in full leaf. At one corner of the 
embrasure stood a wood pole painted dark green for four or 
five feet from its base, and then continuing dead white. 
Elsewhere with a background formed by the sea was 
stationed a “Ruped” wood pole, unpainted. Wood 
battens of the same tone 5 ft. long x 2 in. wide and }-in. 
thick, rounded at ends and edges, were fastened 3 or 4 in. 
apart parallel to the axis of the pole, coming to within 
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6 in. of the ground. Above these were two wood rings, 
separated a distance of a foot—the lower within 3 in. of the 
battens described. Above the upper ring were again short 
hattens measuring something like a footin length. This design 
of an architect was most satisfactory from the point of view 
of appearance, and, with the former example, serves to 
show that the installation of an overhead system does not 
of necessity involve the erection of an unsightly forest of 
poles detrimental to their neighbourhood, as is so often 
claimed. And whilst reflecting upon poles and the zsthetic 
sense, it may be added that no advantage in the direction of 
the latter is obtained by the use of steel. Such construction, 
in fact, admits of certain objectionable features. If a route 
should be out of the straight a certain amount of rake is 
given to poles when setting, which draws out when the 
wires are erected and bound in. A wood pole with a rake 
at head of 6 to 9 in. will draw into line with its axis to all 
appearance true and straight, due for the most part to 
yielding in the ground—a slight movement there being, of 
course, magnified at the top. A steel pole of the customary 
three-section type will invariably bend on drawing up, even 
although on concrete it is not set in concrete. In the 
upplication of fittings, again, the wood pole more than holds 
its own. Arms in street work to carry insulators are not 


sightly, and those used with steel poles increase the diffi- 
culty of securing neat appearance, due to the fact that, 
being of a ciip pattern, the ring portion surrounding the 
pole has internal diameters at the top and bottom the same, 
and thus cannot be fitted to a taper pole with accu- 
racy. The use of a lead liner will not entirely overcome 
the difficulty. It may be argued that a clip bracket 
carrying one or two insulators can be used, but 
the first gives an appearance of want of balance, whilst the 
second produces the same effect as a short arm. No neater 
arrangement can be devised than a malleable iron bracket 
fastened with coach screws to a wood pole. Again, timber 
scores over steel when the matter of maintenance of a 
neat appearance by means of paint is considered. Attempts 
were made in certain rural districts to conceal the presence 
of poles entirely by their erection off the streets in back 
gardens and such-like areas. The experiment was, in a 
sense, successful, but in such circumstances higher cost of 
construction follows, due to the devious routes followed by 
the mains, entailing longer runs of conductors and 
additional staying. Moreover, the wayleave question 
becomes of considerable importance, and the continuous 
crossing by wires of private property offers opportunities to 
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litigious persons. The objection to overhead mains 
probably owes its origin to the unsightly work which may 
so often be seen in connection with telegraph and telephone 
lines, although the very existence of these, in some cases, 
seems to pass unnoticed. The writer recalls an instance 
of a discussion with a local governing body on the matter 
of the use of poles in streets. Reference was made to 
the telephone work in one of these, and the meeting had to 
visit the spot in question, since the participants not only 
failed to recall certain unsightliness to which atten- 
tion had been drawn, but were not sure whether 
the structures even existed. Appearance is always 
the ground of opposition—apprehension as to danger 
is readily disposed of. It must be admitted that at 
one time the necessity of cradling in the vicinity 
of Post Office wires gave to objectors of the first-named 
class good reason for criticism. The difficulty was, how- 
ever, entirely removed when the Post Office agreed to 
insulate their wires .wheil necessary, thus dismissing all 
form of guarding. 

In the case of certain overhead installations, some 
controversy arose as to the relative merits of two and three- 
wire distribution, but we submit that the economical 
advantages shown by the latter in connection with an 
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underground insulated system carry no weight where bare 
copper is used. In the first place, buried conductors are 
usually designed to carry an wltimate calculated load, 
whereas a system of bare wires above ground is of so 
flexible a nature that distributors—as distinct from 
feeders—can with every advantage be of such a size in 
the first instance as will deal with the demands of the 
immediate future only. Exception to the three-wire arrange- 
ment is taken, of course, on account of complications which 
follow not only in the arrangement of the mains themselves 
but particularly in that of house service connections. Ata 
time when a town equipped entirely with an overhead 
system was something of a novelty, three-wire distribution 
was in one case insisted upon, a compromise being effected 
by taking one side only along any given route, street 
being balanced against street. The result is that during 
an evening’s run at the station the balancer ammeter 
records constantly repeated and marked irregularities. 
Certainly it is of primary importance that overhead wires 
should be so arranged as to offer a minimum of complication 
when connecting house services. On this account alone 
a three-wire system is disadvantageous, particularly when it 
is remembered that the third wire must be divided. To 
secure such facility two-wire supply must be accepted with 
distributors placed one above the other. On a route which 
is covered by feeders also they should be situate side by side 
above the distributors. The annual cost of upkeep of a bare- 
wire installation is negligible, whilst faults and breakdowns 
should be unknown, and we feel assured that in this form 
of construction will lie the solution of the problem of 
electricity supply to small towns and villages when such is 
regarded from the financial point of view. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Cost of Living in India. 


May I trespass on your valuable space in the hope that my 
brief remarks may be of benectit to readers of your paper who 
anticipate going out to India, and are uncertain as to the 
terms they should accept, when taking ap an appointment 
out there, especially in view of the absurdly low salaries 
offered in numerous advertisements which have appeared in 
different papers recently. Your correspondent ‘* Chief En 
yineer’”’ speaks of his experiences in Calcutta, and I, having 
just returned, after three years in Bombay, can reiterate 
every word of his remarks except that whereas he fixes a 
minimum of rupees 500 per mensem that should be accepted, 
| would, for Bombay, fix such minimum at rupees 600. The 
latter figure (£50 a month at the present rate of exchange) 
may seem big money, but from experience it is anything but 
so, and a married man would find that he would have very 
little over indeed when he had paid the necessary expenses 
for most ordinary living—the latter being very high indeed, 
and showing little prospects of decreasing. Living accommo- 
dation is very difficult to obtain, and one would pay anything 
from rupees 250 for three rooms, unfurnished, per mensem. 
Ll returned home in preference to accepting anything under 
rupees 600, as a single man, for, whilst not desiring anything 
but ordinary comfort whilst there, I did wish to feel that by 
sojourning in a place which is anything but a health resort. 
and taking the numerous risks of disease, as one is compelled 
to do, I was able to put away a few pounds periodically for 
so doing. 

_[ enclose my card, and shall also be only too pleased to 
give anyone interested the fullest information if they will 
be good enough to communicate with me. 


Geo. W. Pierce. 
Park Electrical Engineering Co., 
Trafford Park, Manchester. 
July 16th, 1919. 


The Electricity (Su-oly) Bill. 


Your notes of the last two weeks on this subject ignore 
completely the effect it will have upon the future career of 
the engineering and commercial staffs, who will be called 
upon to carry out the provisions of the Bill. At the moment 
there is an open and competitive market for our services, but 
under the new régime there will be practically one employer 
with stereotyped salaries on the lines of the telephone and 
telegraph services. It is very easy to lose sight of the fact 
that the heads of departments under the old Telephone Co. 


were obliged to accept lower salaries when the undertaking 

e State property, or resign and seek fresh woods and 
pastures new in some other country. The District Boards will 
be more or less in alliance, and it will be impossible for an 
ambitious young man to progress with the freedom that he 
has hitherto enjoyed. Put bluntly, the younger generation 
will have to settle down to this fact, or the powers who are 
supposed to be looking after our interests will have to bestir 
themselves before the Bill becomes law. 

Assistant Engineer. 
July 1919. 


[The important changes which have now been introduced 
into the Bill will go very far towards meeting our correspou- 
dent's objection. We pointed out in a recent issue the dis- 
advantages of State ownership of an undertaking which in- 
volves promotion by seniority, leading inevitably to the in- 
efficiency which is characteristic of the Civil Service; but 
while we are completely in sympathy with our correspondent, 
we do not agree that the conditions of electricity supply under 
the proposed new régime will be worse than those at present 
obtaining.—Eps., Exec. Rev.) 


An Unsatisfied Demand for Electricity. 


Between ten and twenty miles from London (still the 
greatest city in the world) there lies a large district in which 
the benefits of electricity are unknown, nor is there any ln- 
mediate prospect that a supply will be available. 

The population is considerable, and in parts dense; there 
is therefore a good deal of residential property, also there is 
fair sprinkling of factories, and much room for more. 

Beyond all this there is a very large horticultural and 
market gardening industry, capable of taking a considerable 
day-time load. 

‘The absence of electrical supply not only affects the district 
by keeping it behind the times, but it involves a consequential 
loss to the whole industry, which loses the demand for the 
material and appliances which would be wanted once the 
supply was available. ; 

Power to supply is in the hands of one of the larsest pri- 
vate undertakings, and the fact that it cannot extend its 
mains to cover such an area leads me to doubt the efficacy of 
private enterprise in the matter of the supply of essentials. 

It is to be hoped that cases such as the above will not be 
forgotten in the discussions concerning the bulk supply of 
electricity now in progress. 

A One-time Believer in Private Enterprise. 

July 2lst, 1919. 


The Armagh Competition. 


Judging from the terms of the official announcement of the 
Armagh Urban District Council, appearing in your current 
issue, the Council is evidently under the impression that elec- 
trical engineers are cheap to-day, and that their time is of 
little value. The handsome prize of £20 is offered (subject to 
the reservation that the Council shall not be bound to declare 
any prize winner) for a complete set of plans, specifications, 
and estimates for an electricity supply scheme for their dis 
trict. In order to prepare such a scheme it would be neces 
sary to make a complete survey and obtain the necessary in- 
formation locally, of course at considerable expense to the 
competitor, while the chances of winning anything to recoup 
such expenditure are so small as to be negligible. A few 
pounds invested on a horse race would be an infinitely better 
investment. If this competition is not for the purpose of 
**brain picking,”’ what is its object? It is stated that if a 
scheme is accepted the successful competitor will be appointed 
consulting engineer if the scheme is carried out within two 
years. Evidently, therefore, if it is not proceeded with within 
that time the “ prize winner ’’ (supposing one is declared at 
all) will receive no remuneration whatever for his work. As 
the Council state that they will pay the usual fees if the work 
is carried out, why not call in a duly qualified engineer in the 
ordinary way? The reason is obvious: if the Council adopted 
that course they would be compelled to pay for the advice 
received in either case. 

Lastly, the Council, together with an unknown professional 
gentleman, are to act as adjudicators on the schemes it is 10 
he hoped they will not receive. No engineer who has the 
dignity of his profession at heart should assist this Council in 
attempting to obtain professional advice gratis. 


Nothing Doing. 
July 1919. 


Prolongation of the Life of Turbine Blades.—It has 
been noted that if attempts are made to clean an iron object 
covered with lead by the sandblast,the lead covering cannot be 
removed. lt appears that the lead is forced more strongly into the 
depressions in the surface, and becomes tightly held there. If, 
therefore, the surface of a Pelton blade be covered with lead by 
the Schoop process, the action of particles of sand upon the blade 
while it is running will drive the lead on to the surface instead of 
wearing away the surface of the blade. This method has been 
used experimentally in hydro-electric installations, and practical 
results will soon be available.—Zechnical Supplement to the Review 
of the Foreign Press, 


x 
e 
ie 
ie 
r 
at 
a & 
bs 
k 
a 
of 
d 
IS 
10 
ns 
BY 
ne 
BS, 
ce 
er 
to 
to 
ily 
n- 
er 
at 
ity 
ed 
w- 
to 
all 
me 
cal 
an 


eg 


THE ELECTRICAL REVIEW. 


(Vol. 85. No. 2,174, Juny 25, 


NEW ELECTRICAL DEVICES, 


AND PLANT. 


FITTINGS, 


A Thermionic Motor. 
In the Proceedings of the Physical Society of London 4 


small direct-current motor using thermionic tubes instead cf 
sliding contacts is described by Messrs. W. H. Eccies, D.Sc., 

and bl’, W. Jorpan, B.Sc. In physical laboratories, say the 
authors, especially those in which electric waves and oscilla- 
tions are studied, circumstances sometimes arise in which @ 
wheel or disk has to be spun rapidly under light load and 
with absolute freedom from the sparking that occurs in the 
best ordinary direct-current motor. In such cases a motor 


employing a rotating magnetic field can be used if alternating 


current is available, but often alternating current is not at 


hand. In this paper a small perfectly sparkless motor that 


can be run from a direct-current supply, such as that used for 
lighting, is described. Apart from the applications alluded to, 
this new motor might be used for maintaining gyrostats in 
rotation, for driving stroboscopes, and so on. 


The motor is an application of the three-electrode ionic relay. 


In such relays there is a glowing filament F functioning as 


cathode, a plate or cylinder Pp as anode, and an intervening 
grid G as control elec trode. A constant E.M.F. is applied be- 
tween filament F and anode p and causes a steady stream of 
electrons to pass from filament to anode across the vacuum. 
When a control voltage is applied between filament and grid 


TuerMionic Motor. 


1. 


the anode current increases if the grid is made positive relative 
to the filament, und it diminishes if the grid is made negative. 
When an alternating voltage is applied to the control electrode 
un alternating current appears in the anode or repeat circuit 
superposed upon the steady current that flows in the quiescent 
state. This alternating current is capable of doing work, and 
the power thus made available is much greater than that ex- 
pended in the control circuit. 

In the motor here described a number of iron teeth T are 
carried by the rotating disk bD past an ———— connected 
into the control circuit of the ionic relay, and these teeth 
generate in the windings of the an alternating 
.M.F., Which is applied to the grid of the tube. The corre- 
sponding alternating current in the repeat circuit is sent 
“through a second electromagnet connected in that circuit and 
also placed near the rotor. Its position relative to the former 
electromagnet and to the teeth is so adjusted that the alter- 
nating current in it tends to accelerate the movement of the 
rotor. Put briefly, we may say that the passage of an iron 
tooth in front of the control magnet applies to the grid an 
E.M.F. that produces, by means of the relay, a current in the 
second electromagnet in suc th a direction as to pull forward 
the tooth just approaching it. In consequence the spin of the 
rotor increases until frictional and other losses consume the 
energy liberated from the battery in the anode circuit. In one 
form of the motor the rotor is a horizontal ebonite disk 12 cm. 
in diameter mounted on a vertical spindle; the electromagnets 
are polarised magnets from a pair of 4,000-ohm Brown tele- 
phone receivers. The iron teeth are twelve in number and 

flxed at equal distances on the rim of the ebonite disk. This 
small motor, without oomeneieiee or spark, may under no- 
load be driven up to a speed of 4,000 to 6,000 revolutions per 
minute from the lighting supply. 


The Bipol’’? Accumulator. 


The ‘‘ Bipol’’ accumulator, made by Messrs. GREENWooD & 
Battery, Lrp., at their Bipol Works, 25la, Tong Road, Leeds, ‘s 
an economical substitute for the ordinary dry cell, being very 
light and strong, and capable of recharging at a ‘trifling cost 
in the usual way, at least 50 times, but probably hundreds of 
times. It has a much greater capacity than a dry battery of 
the same size and weight on a single charge. In the dry con- 
dition it can be stored indefinitely without deterioration, and 
when filled with electrolyte and charged, it can be stored three 
months without material loss of charge, not being liable to 
sulphation, growth, disruption, or local action. The accumu- 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 


ies is made in the usual standard sizes to replace ordinary 
dry cells, and has been standardised to fit existing torch, hand. 
lamp, and pocket cases. During the war it has been widely 
used for naval and military purposes, as well as for domestic 
purposes, aerodromes, &c., and is suitable for the use of 
ininers, hospitals, bicycles ‘and motor-cycles, police, postmen, 
kinemas, &c.; in the case of a small kinema in the West End 
of London, where 14 dry battery refills were used per week, 
costing £72 per annum, the use of 28 Bipol refills, costing in 


the first instance £8 8s., and for re-charging less than a penny 


each per week, would bring down the total outlay for batteries 


to less than £14 a year, even if they oniy lasted one year, 
though their working life would probably be very much longer. 
We are informed that a leading British Railway Co. tested a 
4-volt ‘‘ Bipol ’’ torch, 7} in. long, which gave 6 hours’ dis- 
charge with a m.f. lamp ; it was then recharged and allowed 
to stand for six weeks, after which a discharge of 5 hours was 
obtained. 

A Government Department made comparative tests between 
a 4-volt ‘‘ Bipol”’ torch battery and a corresponding standard 
dry battery of the same size and weight; the Bipol gave 4.13 
watt-hours, the dry battery 1.61 watt- hours; the average volt- 
age of the former was 3.8, and the latter 2 .15; the Bipol fell 
to 3 volts in 4 hours 51 min., the dry battery ‘in 32 minutes. 
If 3 volts is taken as the limit of useful lighting, the Bipol 
battery, on one charge, gave nine times the life of the dry 
battery. This test was on intermittent lighting. When a4 
larger’ Bipol battery was tested for continuous lighting 
against a dry battery of corresponding size, the former gave 
37.6 watt-hours and the latter 12; the specific watt discharge 
of the former was 62 per cent. greater than that of the dry 
battery. The dry batteries were of well-known make, and we 
have seen the details of the tests, which were very thorough. 

The Bipol battery is a. the electrolyte being ab- 
sorbed by glass wool; the paste is carried in wood frames, 
without lead grids, and the complete battery is 25 per cent. 
lighter than the ordinary type of accumulator. 

The makers give an unlimited guarantee with the battery, 
and are arranging for the establishment of recharging stations 
in every district in the country, a novel departure which 
should greatly assist in the popularising of the new battery. 
Particulars can be had from the London office of the firm, 
16, Great George Street, S.W.1. 


The B.T.H. Icumfa’’ Fitting. 

The Britisu THomson-Hovuston Co., Lrp., of Mazda House, 
77, Upper Thames Street, E.C. 4, as an extension of their 
well-known ‘* Eye-Rest’”’ system of lighting, have now de- 
signed a type of fitting specifically for industrial use. This 
device, known as the ‘‘Ieumfa’’ (fig. 2), may be described as an 


2.—** [cumra INDIRECT FITTING FoR INDUSTRIAL 
LIGHTING. 


Fic. 3.—CURVE SHOWING INTENSIVE DISTRIBUTION GIVEN BY 
““Toumra UNIr. 


indirect fitting carrying its own ceiling, in the form of a 
large steel reflector to redirect and diffuse the up-thrown 
light. Primary reflection is provided by silvering the lower 
half of the lamp bulb. This silvering completely conceals the 
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lamp filament, and reflects the light upwards on to the 
enainelled steel retlector, whence it is redirected on to the 
working plane. With the ° ‘icumfa’’ fitting it is possible to 
provide indirect lighting in factories where it has hitherto 
veen impracticable, owing to the darkness of the ceilings, or 
to the presence of sky-lights, rafters, or overhead gear of one 
sort or another. 

*Icumfa’’ indirect fittings are made in two sizes—%& in. 
for 150- and 200-watt, and 8U in. for 300- to 1,000-watt lamps 
of the half-watt type. Any of the well-known makes of haif- 
watt tungsten lamps can be used, provided the bulbs are 
half-silvered. 

An intensive light distribution is provided by the ‘‘ Icumfa "’ 
unit, the maximum candle-power being given between U deg. 
and 30 deg. on either side of the vertical. The efficiency of 
the unit is comparatively high, and there are no upturned 
surfaces to accumulate dust. 


The Magnetic Sclerometer. 

The magnetic sclerometer is an apparatus for measuring the 
hardness of ferrous metals by a magnetic method, introduced 
by Messrs. Automatic & ELectric Furnaces, Lap., 281, Gray's 
Inn Road, London, W.C.1. The method requires the pre- 
paration of a specimen of suitable dimensions. It has been 
found that a turned rod 3 in. long and } in. in diameter best 
answers requirements. The specimen is subjected to such 
heat-treatment as may be required to be investigated, and 
it is then tested for magnetic hardness as follows :— 

The test specimen is laid inside a standard magnetising 
coil; direct current from the mains is then flashed on to this 
coil, which magnetises the steel to saturation. The specimen 
is then removed from the magnetising coil and placed in = 
small search coil, which is directly connected to a Grassot 
fluxmeter. It is then sharply removed from the ballistic 
coil, and a reading is obtained on the fluxmeter, which re- 
presents the magnetic hardness of the specimen. 

The scale of the fluxmeter is divided in terms of Maxwell- 
turns. With the search coil of correct design, the reading 
is also given in terms of C.G.S. units of coercive "force, so that 
the results are obtained in absolute international units, and 
there is nothing arbitrary about the scale. 

The method may be used for determining the refining tem- 
perature of mild steel, the hardening temperatures of carbon 
steel and alloy steels, ‘the quenching power of various media, 
and similar purposes. 


LEGAL. 


Marcont’s WireLess Co. v. Tar Crown. 
(Continued from page 72.) 

On Friday, July 11th, Mr. Etwett said he was employed 
by some San Francisco millionaires to investigate all the exist- 
ing wireless systems, and in 1909 he came to the conclusion 
that the most promising system was the Poulsen. After 
ascertaining that the rights were for sale he went to Denmark 
and had the system demonstrated to him between Lyngby 
and Copenhagen. He made a contract with the owners to 
purchase the patent rights for America, and on returning to 
America he organised “the Poulsen Wireless Telephone and 
Telegraph Co. with a capital of 5,000,000 dollars. He was 
chairman and chief engineer of the company. This company 
in 191L was merged into another company known as the Poul- 
sen Wireless Corporation. It was a large company, and to 
avoid taxation in different States it was reorganised and 
operated under the name of the Federal Telegraph Company. 
The capital of the company was a nominal one of £100,000 in 
order to avoid taxation in every State in which they did busi- 
ness. The Federal Company built many stations starting 
with 5 and 12 kw. which he purchased in Denmark to de- 
monstrate the system. After that date he manufactured arcs 
of increasing power—15, 30 and 60 Kw. In 1912 he built a 
station in San Francisco and one in Honolulu, which he 
constructed with 30-Kw. arcs, and inaugurated the system 
which had been spoken of in Lord Parker’s report. Towards 
the end of 1912 he took a 30-kw. are to Arlington, where he 
demonstrated to the American Navy that it was superior to 
the 100-kw. Fessenden spark. He was asked by the American 
Navy what he would recommend at a station, and his pro- 
position was to put up three 600-ft. towers and install a 
100-Kw. arc. This contract was signed in April, 1913. That 
was at Darien, on the Panama Canal. During the demon- 
strations he showed that with an are of 100 Kw. reliable com- 
munication could be given over a distance of 2,000 miles. In 
1913 he became chief engineer of the U niversal Radio Syndi- 
cate, who were then building the Danish-designed stations at 
Ballybunion and Newcastle, New Brunswick. These were 
destined for Transatlantic commercial work. He did not 
design these stations, but he was called in towards the end 
of 1914 with a view to making them work. He modified the 
design of the generator and satisfactory communication was 
carried out. In 1915 he was invited to Paris and for the 
French Government put up an arc at the Eiffel Tower. In 
1916 he put up an arc generator at the Lyons station for the 
French Army, which had been at work with America, over 
about 4,000 miles, for over two years. In 1917 he went to 
Rome and designed a plan for communicating direct from 


Rome to America, a distance of some 4,200 miles. In 1918 he 
iustailed a still larger are in the Lyons station. The largest 
arc he had worked was 400 KW., the communication being 
over solve 3,UUU miles. He had no hesitation in saying he 
considered the Poulsen system the best wireless system in use 
to-day. 

‘Lhe hearing was continued on Tuesday (July 15th), when 
Mr. E. H. SHAUGHNEssyY, staff engineer in the Post Office 
Engineering Vepartment, said he was in charge of the wireless 
section. In his opinion the Poulsen arc was at the present 
time the best known working system for wireless transmis- 
sion. It became so, he thought, about the middle of last year. 
The development of the Poulsen arc had been pretty rapid, 
and large power arcs had been built in various parts of the 
world. ‘he plan of the alternative receiving system which 
had been put in on behalf of the Post Office was perfectly free 
from any existing Marconi patent. It was quite as efficient 
as any other receiving system. The Poulsen arc generator for 
transmitting which was shown on the same plan was fully 
covered by expired Poulsen patents. An efficient working 
Poulsen generator could be made to deal with the require- 
ments of the Imperial wireless chain without infringing any 
of the Marconi patents. 

In cross-examination by Mr. Hunter Gray, K.C., Witness 
agreed that the scheme for the alternative wireless system 
was worked out for the purpose of this inquiry. 

WITNESS agreed that there had been no epoch-making in- 
vention such as it had been suggested by the Attorney-General 
would have entitled the Postmaster-General to have scrapped 
the Marconi system during the currency of the contract. 

Mr. H. A. Mapae, a technical civilian expert in wireless to 
the Admiralty, said he was responsible for the general tech- 
nical planning of over 500 Poulsen installations. Most of 
these were small power installations, but there were about a 
dozen of them which were capable of communicating over 
1,000 to 1,500 miles. He had no hesitation in saying that a 
Poulsen installation, if properly designed, was more efficient 
than any wireless spark system he knew or had heard of. 

At this juncture Mr. T. Terrett, K.C., who was examining 
the witness, produced a sealed envelope, and asked Mr. Madze 
if it contained a description of a secret patent which had en- 
abled the Admiralty to deal with interference in communi- 
cations. 

Witness said the Admiralty had given permission to dis- 
close the document to an independent expert representing the 
Marconi Co. 

Mr. Gray said he could not promise not to put questions 
which would have the effect of disclosing the patent. 

Sir Epwarp Carson: We have a right to see the patent in 
operation and see if it infringes the Marconi patents. 

Mr. Justice l.AWRENCE remarked that from the way the case 
had been fought the course taken by the Post Office and the 
part played by the Admiralty were entirely inexplicable. He 
suggested that the Admiralty should be asked if there was 
any objection to the patent being made public before it was 
dealt with in the case. 

The matter of the patent was not further proceeded with, 
but witness said the ye mod ilty method was superior to any 
other system for preventing outside interference with wireless 
communications. 

Cross-examined by Mr. Tlunter Gray, K.C., Wrrness said 
he still held the opinion he formed in 1912 that the Poulsen 
system was as good as, in fact better than, the Marconi 
system. 

The hearing was continued on Wednesday, July 16th. 

Capt. CukisrorHen RUSSELL. Payne, R.N., said that in Sep- 
tember, 1912, he visited the Federal Co.'s wireless station at 
San Francisco and witnessed experiments with the Poulsen 
apparatus between San Francisco and Honolulu, a distance of 
2,000 miles. Good communication was effected between the 
stations during the night, when conditions were Letter rw 
wireless than during the day time. He afterwards visited ¢ 
Federal Co. station at Los Angeles and witnessed experinie te 
in duplex working by the Poulsen system with stations at 
Cardinal Point, 600 miles away, and at San Francisco. The 
results were good. In 1914 he was in command of H.M.S. 
Vindictive. The ship was at Madeira in November, and went 
on to Ascension Island. The Horsey station, near Portsmouth, 
was sending messages by the Poulsen system. These were 
quite clearly received by the ship at Madeira—1,800 miles away 
—and also while she was on passage to Ascension, a distance of 
2,500 miles. In 1918 he commanded H.M.S. Suffolk, stationed 
at Vladivostock. Honolulu sent press messages by day and 
night, some of them being long messages, and no difficulty 
was experienced in receiving these messages on board the 
Suffolk. The transmitting system at Honolulu was the Poul- 
sen. Trials of the Poulsen and spark systems were carried on 
between H.M.S. Vernon at Portsmouth and H.M.S. Vindictive, 
which he commanded, in the Mediterranean, in 1914. Day and 
night communication was better by the Poulsen system than 
by the spark system. 

In cross-examination Witness said he was not up to date 
with wireless, as during the past two years other matters had 
fully occupied his attention. 

Commander James Fownes SomMmMervILLe, R.N., stated that 
he was employed as fleet wire — officer on the staff of the 
Vice Admiral commanding the AZgean Squadron durin 1915 
and 1916. Direct wireless communication was established be- 
tween H.M.S. Europa stationed at Mudros and the Admiralty 
station at Horsey, a distanee of about 1,600 miles. The sys- 
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lamp filament, and reflects the light upwards on to the 
enamelled steel retiector, whence it is redirected on to the 
working plane. With the ** Lcumfa ” fitting 1t is possible to 
provide indirect lighting in factories where it has hitherto 
veen lmpracticable, owing to the darkness of the ceilings, or 
to the presence of sky-lights, rafters, or overhead gear of one 
sort or another. 

**Icumfa’’ indirect fittings are made in two sizes—2% in. 
for 150- and 200-watt, and 8U in. for 300- to 1,000-watt lamps 
of the half-watt type. Any of the well-known makes of haif- 
watt tungsten lamps can be used, provided the bulbs are 
half-silvered. 

An intensive light distribution is provided by the ‘‘ Icumfa "’ 
unit, the maximum candle-power being given between U deg. 
and 30 deg. on either side of the vertical. The efficiency of 
the unit is comparatively high, and there are no upturned 
surfaces to accumulate dust. 


The Magnetic Sclerometer. 

The magnetic sclerometer is an apparatus for measuring the 
hardness of ferrous metals by a magnetic method, introduced 
by Messrs. Automatic & ELectric Furnaces, Lap., 281, Gray's 
Inn Road, London, W.C.1. The method requires the pre- 
paration of a specimen of suitable dimensions. It has been 
found that a turned rod 3 in. long and 4 in. in diameter best 
answers requirements. The specimen is subjected to such 
heat-treatment as may be required to be investigated, and 
it is then tested for magnetic hardness as follows :— 

The test specimen is laid inside a standard magnetising 
coil; direct current from the mains is then flashed on to this 
coil, which magnetises the steel to saturation. The specimen 
is then removed from the magnetising coil and placed in « 
small search coil, which is directly connected to a Grassot 
fluxmeter. It is then sharply removed from the ballistic 
coil, and a reading is obtained on the fluxmeter, which re- 
presents the magnetic hardness of the specimen. 

The scale of the fluxmeter is divided in terms of Maxwell- 
turns. With the search coil of correct design, the reading 
is also given in terms of C.G.S. units of coercive force, so that 
the results are obtained in absolute international units, and 
there is nothing arbitrary about the scale. 

The method may be used for determining the refining tem- 
perature of mild steel, the hardening temperatures of carbon 
steel and alloy steels, ‘the quenching power of various media, 
and similar purposes. 


LEGAL. 


Marcont's WireLess Co. v. Tar Crown. 
(Continued from page 72.) 
On Friday, July 11th, Mr. Etwett said he was employed 


by some San Francisco millionaires to investigate all the exist- 
ing wireless systems, and in 1909 he came to the conclusion 


that the most promising system was the Poulsen. After 
ascertaining that the rights were for sale he went to Denmark 
and had the system demonstrated to him between Lyngby 
and Copenhagen. He made a contract with the owners to 
purchase the patent rights for America, and on returning to 
America he organised “the Poulsen Wireless Telephone and 
Telegraph Co. with a capital of 5,000,000 dollars. He was 
chairman and chief engineer of the company. This company 
in 191L was merged into another company known as the Poul- 
sen Wireless Corporation. It was a large company, and to 
avoid taxation in different States it was reorganised and 
operated under the name of the Federal Telegraph Company. 
The capital of the company was a nominal one of £100,000 in 
order to avoid taxation in every State in which they did busi- 
ness. The Federal Company built many stations starting 
with 5 and 12 Kw. which he purchased in Denmark to de- 
monstrate the system. After that date he manufactured arcs 
of increasing power—15, 30 and 60 kw. In 1912 he built a 
station in San Francisco and one in Honolulu, which he 
constructed with 30-Kw. arcs, and inaugurated the system 
which had been spoken of in Lord Parker’s report. Towards 
the end of 1912 he took a 30-Kw. are to Arlington, where he 
demonstrated to the American Navy that it was superior to 
the 100-kw. Fessenden spark. He was asked by the American 
Navy what he would recommend at a station, and his pro- 
position was to put up three 600-ft. towers and install a 
100-Kw. arc. This contract was signed in April, 1913. That 
was at Darien, on the Panama Canal. During the demon- 
strations he showed that with an arc of 100 Kw. reliable com- 
munication could be given over a distance of 2,000 miles. In 
1913 he became chief engineer of the Universal Radio Syndi- 
cate, who were then building the Danish-designed stations at 
Ballybunion and Newcastle, New Brunswick. These were 
destined for Transatlantic commercial work. He did not 
design these stations, but he was called in towards the end 
of 1914 with a view to making them work. He modified the 
design of the generator and satisfactory communication was 
carried out. In 1915 he was invited to Paris and for the 
French Government put up an are at the Eiffel Tower. In 
1916 he put up an arc generator at the Lyons station for the 

nch Army, which had been at work with America, over 
about 4,000 miles, for over two years. In 1917 he went to 
Rome and designed a plan for communicating direct from 


Rome to America, a distance of some 4,200 miles. In 1918 he 
installed a still larger arc in the Lyons station. The largest 
arc he had worked was 400 KW., the communication beimy 
over solve 3,0UU miles. He had no hesitation in saying he 
considered the Poulsen system the best wireless system: in use 
to-day. 

‘Lhe hearing was continued on Tuesday (July 15th), when 
Mr. E. H. SHAUGHNEsSyY, staff engineer in the Post Office 
Kngineering Vepartment, said he was in charge of the wireless 
section. In his opinion the Poulsen are was at the present 
time the best known working system for wireless transmis- 
sion. It became so, he thought, about the middle of last year. 
The development of the Poulsen arc had been pretty rapid, 
and large power arcs had been built in various parts of the 
world. ‘the plan of the alternative receiving system which 
had been put in on behalf of the Post Office was perfectly free 
from any existing Marconi patent. It was quite as efficient 
as any other receiving system. The Poulsen arc generator for 
transmitting which was shown on the same plan was fully 
covered by expired Poulsen patents. An efficient working 
Poulsen generator could be made to deal with the require- 
ments of the Imperial wireless chain without infringing any 
of the Marconi patents. 

In cross-examination by Mr. Hunter Gray, K.C., Wrrness 
agreed that the scheme for the alternative wireless system 
was worked out for the purpose of this inquiry. 

WITNEss agreed that there had been no epoch-making in- 
vention such as it had been suggested by the Attorney-General 
would have entitled the Postmaster-General to have scrapped 
system during the currency of the contract. 

H. A. Maver, a technical civilian expert in wireless to 
the pate Ag said he was responsible for the general tech- 
nical planning of over 500 Poulsen installations. Most of 
these were small power installations, but there were about a 
dozen of them which were capable of communicating over 
1,000 to 1,500 miles. He had no hesitation in saying that a 
Poulsen installation, if properly designed, was more efficient 
than any wireless spark system he knew or had heard of. 

At this juncture Mr. T. Terrett, K.C., who was examining 
the witness, produced a sealed envelope, and asked Mr. Madge 
if it contained a description of a secret patent which had en- 
abled the Admiralty to deal with interference in communi- 
cations. 

Witness said the Admiralty had given permission to dis- 
close the document to an independent expert representing the 
Marconi Co. 

Mr. Gray said he could not promise not to put questions 
which would have the effect of disclosing the patent. 

Sir Epwarp Carson: We have a right to see the patent n 
operation and see if it infringes the Marconi patents. 

Mr. Justice LAWRENCE remarked that from the way the case 
had been fought the course taken by the Post Office and the 
part played by the Admiralty were entirely inexplicable. He 
suggested that the Admiralty should be asked if there was 
any objection to the patent being made public before it was 
dealt with in the case. 

The matter of the patent was not further proceeded with, 
but witness said the Admiralty method was superior to any 
other system for preventing outside interference with wireless 
communications. 

Cross-examined by Mr. Gray, K.C., said 
he still held the opinion he formed in 1912 that the Poulsen 
system was as good as, in fact better than, the Marconi 
system. 

The hearing was continued on Wednesday, July 16th. 

Capt. Payne, R.N., said that in Sep- 
tember, 1912, he visited the Federal Co.'s ‘wireless station at 
San Francisco and witnessed experiments with the Poulsen 
apparatus between San Francisco and Honolulu, a distance of 
2,000 miles. Good communication was effected between the 
stations during the night, when conditions were Letter for 
wireless than during the day time. He afterwards visited a 
Federal Co. station at Los Angeles and witnessed experiments 
in duplex working by the Poulsen system with stations at 
Cardinal Point, 600 miles away, and at San Francisco. The 
results were good. In 1914 he was in command of H.M.S. 
Vindictive. The ship was at Madeira in November, and went 
on to Ascension Island. The Horsey station, near Portsmouth, 
was sending messages by the Poulsen system. These were 
quite clearly received by the ship at Madeira—l, 800 miles away 
—and also while she was on passage to Ascension, a distance of 
2,500 miles. In 1918 he commanded H.M.S. Suffolk, stationed 
at Vladivostock. Honolulu sent press messages by day and 
night, some of them being long messages, and no difficulty 
Was experienced in receiving these messages on board the 
Suffolk. The transmitting system at Honolulu was the Poul- 
sen. Trials of the Poulsen and spark systems were carried on 
between H.M.S. Vernon at Portsmouth and H.M.S. Vindictive, 
which he commanded, in the Mediterranean, in 1914. Day and 
night communication was better by the Poulsen system than 
by the spark system. 

In cross-examination Wutness said he was not up to date 
with wireless, as during the past two years other matters had 
fully occupied his attention. 

Commander James Fownes SomMMERVILLE, R.N., stated that 
he was employed as fleet wireless officer on the staff of the 
Vice Admiral commanding the AZgean Squadron durin 1915 
and 1916. Direct wireless communication was established be- 
tween H.M.S. Europa stationed at Mudros and the Admiralty 
station at Horsey, a distanee of about 1,600 miles. The sys- 
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tem used was the Poulsen arc, Satisfactory communication 
was obtained directly the Europa arrived in June, 1915, and 
continued during his period of duty till December, 1916. From 
September, 1915, daily press messages were received on board 
the Europa from Horsey. Their average length was 600 words. 
The longest was 1,628 words. Accuracy of transmission was 
very satisfactory. It was exceptional for repetition of a mes- 
sage to be required. As an example no repetition was required 
in the case of the long press message he had mentioned. ‘There 
was very little interference, and his experience was that with 
the are system there was less interference than with the spark. 

In cross-examination witness said the Europa’s receiver was 
in accordance with the Admiralty secret specification. 

Mr. ‘TerRELL, K.C. (for the Crown): We are now at liberty 
to use the secret Admiralty document which was mentioned 
yesterday. 

Mr. H. A. Maver, technical civilian expert in wireless to the 
Admiralty, whose evidence was interrupted for the inter- 
polation of the Admiralty witnesses, was further cross- 
examined by Mr. Hunter Gray. Witness said that the largest 
Poulsen arc installation he had seen working was. that at 
Nantes of 200 xw. He had no hesitation in saying that he 
could design a 200-Kw. are which would be a perfectly practical 
proposition and thoroughly satisfactory for long-distance com- 
mercial wireless. 

WITNESS agreed that the consumption of coal for running 
installations of equal power would be greater in the case of 
the are thon the spark. 

Mr. Hunter Gray: And that in these lays would probably 
amount to several thousands of pounds at a single station ’— 
Yes, probably it would. 

WITNEss was then questioned about the Admiralty’s secret 
patent for preventing interference. He said he assisted at the 
experiments which culminated in the device. He did not con- 
sider it of vital importance at a receiving station, but it was 
important. 

Mr. JaMes Swinsurne, F.R.S., said the Parker Committee 
did not turn down the Poulsen system. The Poulsen are 
shown them at Copenhagen was not large enough to do the 
sort of service which was wanted. The Government were very 
anxious to put up the chain at once, and the committee felt 
that they ought to recommend something which was abso- 
lutely working. They therefore recommended the Marconi 
upparatus which was at work, but they pointed out in their 
report that there were several other high-frequency trans- 
mitters coming along, particularly the Poulsen and the Gold- 
schmidt, either of which might be developed, and the Govern- 
ment should be free to use them if they developed. Another 
reason for their recommendation of the Marconi Co. was that 
the work was to be contracted out, and thev considered the 
Government could safely put the work into the hands of that 
company. Witness said the alternative apparatus which had 
heen put forward by the Crown would accomplish the purpose 
for which it was designed, and did not involve the use of 
Marconi patents. 

Ln cross-examination he said it was not an epoch-making in- 
vention, and would not put the Marconi apparatus out of date. 

Sir Wm. Peat stated that having regard to the contingencies 
of the contract, ten vears’ life was as much as anyone would 
give for the royalties payable to the Marconi Co. 

On Thursday Mr. F. R. YELLAND, wireless officer in charge of 
the Leafield wireless station, said he kept observation on the 
working of the wireless communications between the Marconi 
stations at Poldhu and Carnarvon and Madrid from May 28th 
onwards. Many messages had to be repeated owing to atmo- 
spheric disturbances and interference from other stations. ‘The 
service was poor, slow and unsatisfactory. 

Cross-examined by Mr. Hunter Gray, K.C., Witness said 
he did not agree that the cause of the service being unsatis- 
factory was that Poldhu and Carnarvon had directional 
aerials which pointed westward instead of south in the direc- 
ps Spain. The Spanish operators were, he thought, of fair 
ability. 

This concluded the case for the Crown, and Sir EDWARD 


Carson, on behalf of the Marconi Company, asked leave to call _ 


some additional evidence. 

M. Emite GrrarDeav, radio officer engineer to the French 
Government, said that the Poulsen arc system had not been a 
success at the French stations where it had been installed. 
Some of the apparatus originally installed there had been 
changed or improved, and better results had since been ob- 
tained. Very little was left of the original design. Neither 
the French War Office nor the French Navy had been satisfied 
with the working of the Poulsen system. 

Mr. Hunter Gray, K.C.: Are any of these French stations 
capable of conducting a regular commercial service?—WIT- 
ness : No; it is impossible even with the improvements made. 

Witness further said that the Poulsen arc system was con- 
sidered useful for war service, but for commercial work the 
high-frequency alternator machines were better. At five new 


French stations high-frequency alternators were being in-. 


stalled. 

Cross-examined by Mr. T. Terrell, K.C., Wurrness said the 
Marconi system was the only one which had given good and 
reliable results for commercial use. In France, however, he 
considered that the high-frequency alternator would prove the 
best system. 

Mr. Goprrey Isaacs, recalled, said the Marconi Co. had no 
special station to carry on the Spanish service. It was in- 
tended to erect a special station for the purpose as soon as 


possible. The company had had considerable trouble with the 
staff in Spain, and on account of the difficulties they had not 
endeavoured to encourage the Spanish service. On the con- 
trary, he had proposed that the service should be discontinued 
till proper stations could be built to deal with it. 

In reply to Mr. Justice Lawrence, WiTvzss said his company 
had acquired the control of the Poulsen patents for most parts 
of the world other than the United States. 

The ATTORNEY-GENERAL, in summing up the case for the 
Crown, said that the investigation was undoubtedly one of »n 
unusually difficult character. He reiterated that the 
claim of the company was grossly exaggerated, and asserted 
that at one time the company were prepared to abandon the 
contract on no better ground than that there was delay which 
would involve additional cost in erecting the stations which 
at the most would have been £180,000. The contract, em- 
bodying the Parker report, contemplated that any invention 
and even another whole wireless system might be employed 
by the P.M.G. 


The hearing was continued on Friday. : 

The ATTORNEY-GENERAL said it was assumed by the Marconi 
Company that wireless telegraphy would, immediately the 
Empire chain of stations was established, attract 33} per cent. 
of the cable traffic. There were only two scraps of fact to 
support the assumption of the company. One was the wireless 
service between San Francisco and Honolulu and the other the 
Spanish service of the Marconi Co. Regarding the Honolulu 
instance, unsatisfactory at its best, as a support for any wide 
generalisation, the experience of that service now turned out 
to depend solely on information contained in a letter, the 
writer of which disclaimed exact knowledge and invited fur- 
ther inquiry. It was significant that such material should 
have been used at all. As for the Spanish service, the whole 
structure of the hypothesis relating to the 33} per cent. was 
sought to be built up on the fact that in one solitary week in 
April the Spanish wireless service attained 16 per cent. of the 
cable traffic. The subsequent history of that service showed 
that the post office calculations of 10 per cent. were borne out. 
Another fundamental assumption by the company was that the 
other fundamental assumption by the company was that the 
traffic would show a cumulative increase of 10 per cent. per 
annum. There was no foundation for that. Leaving out war 
years the cable traffic showed an increase of only 2 to 4 per 
cent. The company had also assumed that there would be 
unlimited capacity for increased traffic, but the Post Office evi- 
dence showed that the utmost limit of capacity of the stations 
was 7,000,000 words a year. Dealing with the value of Marconi 
patents, the Attorney-General said it was idle to suggest in 
these days that wireless and Marconi were synonymous. The 
basis principles of wireless were public property, and it was 
the view of the Post Office and the Admiralty, after ten years’ 
experience, that they could have done as well as the Marconi 
Co. Even assuming that the Marconi Co. were indispensable, 
and the Post Office could not have a wireless service without 
recourse to them, that was a fact of great significance in re- 
ducing their claim for damages. 

Sir Epwarp Carson, K.C., M.P., for the Marconi Co., said 
the Attorney-General had throughout the case tried to create 
an atmosphere as if the company were doing something wrong 
in the claim they put forward, and ridiculed the assumptions 
and hypotheses on which they based their case. The Attorney- 
General had no ground for making that complaint, for if ever 
there was a case of deliberate breach of contract it was this 
case. The contract was from the start to the finish viewed 
by everyone as valuable, and it was not till they came into 
court that the suggestion was made that it was of no value. 
As for the case of the Crown that the Marconi patents were 
unnecessary and they had an efficient alternative system, he 
contended that it had utterly broken down. 

The hearing was adjourned. 

Sm EpwarD Carson on Monday contended that his Lord- 
ship had evidence of the most undisputable character of the 
enormous expansion of the Marconi Company’s operations, and 
the great work the company had done throughout the war, 
as well as the fact that their installations were on 90 per cent. 
of the world’s merchant shipping. On the other hand, there 
was no evidence whatever of any expansion in any other 
direction. He hoped his Lordship would not accept the view 
that the cable traffic would go down now that the war was 
over. There was a vast area of production to be made up, 
and an enormous extension of business necessary for recon- 
struction throughout the world. So that while for a short 
time there might be some diminution in traffic, there was 
bound to be a ‘arge increase in cable traffic as time went on, 
and wireless would no doubt share in it. Sir Edward Carson 
concluded his address, and his Lordship intimated that he 
would consider the figure and give his decision later. 


Ture Crown v. SouTH WALES ELECTRICAL POWER DISTRIBUTION 
Co. 


THe ATTORNEY-GENERAL, on behalf of the Crown, appeared 
before Mr. Justice Rowlatt in the King’s Bench Division on 
Monday and esked for a declaration that the issue by the 
above company of half-yearly deferred warrants to the holders 
of their 5 per cent. debenture stock was liable for duty 
under Section 8 of the Finance Act, 1899. 

The company were represented by Mr. Holman Gregory, 
K.C., and Mr. Trevor Lewis, and pleaded that the section 
referred to did not apply. 
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The ATTORNEY-GENERAL (Sir Gordon Hewart, K.C.), with 
whom were Mr. T. H. Parr and Mr. R. P. Hills, said that 
the company, instead of paying the half-yearly interest on 
their £200,000 of 5 per cent. debenture stock in cash, had for 
a period of about 10 years issued every. half year what were 
called deferred warrants for the amount of the interest, less 
income tax, the warrants themselves carrying 5 per cent. in- 
terest. The question was whether these issues were issues of 
joan capital within the meaning of the section, which said 
that loan capital meant debenture stock, &c., “ or funded debt 
by whatever name known or any capital raised by any com- 
pany formed or established in the United Kingdom, which is 
porrowable or has the character of borrowed money.’’ The 
company, continued counsel, were incorporated by private 
Act in 1900, and by their 1906 Act took power to create prior 
lien debenture stock, and in the event of doing so to satisfy 
the interest upon the £200,000 debenture stock for a period 
of years by the issue of half-yearly deferred warrants payable 
out of the first available funds of the company subject to prior 
charges. The prior lien stock was, in fact, issued, and from 
January Ist, 1906, to January Ist, 1916, no interest was paid 
in cash upon the 5 per cent. debenture stock, the deferred 
warrants being issued instead. Each warrant was stamped 
with a penny stamp, and no stamp duty except that had been 
paid upon them. The amount in question was considerable, 
about £95,000 being the sum on which the ad valorem duty 
would have to be calculated. 

Mr. Houtman GreGorY said that for some years down to 
1917 the question had caused the company a good deal of 
trouble, as they were being pressed to pay duty upon the 
warrants as marketable securities under Section 4 of the Act. 
They struggled against that, and then in 1918 it was sug- 
gested that they came under Section 8. It was rather in- 
teresting to notice that as marketable securities the warrants 
would have been excepted under Section 8. The company 
were a statutory company with limited issuing and borrowing 
powers. They were the pioneer electrical company in South 
Wales, and as often happened with pioneers they did not 
succeed, and were unable to proceed with their works. In 
1906 they borrowed £200,000 on mortgage, and wanted to 
borrow £500,000 on mortgage, but could not do so unless the 
holders of the former agreed that the £500,000 should be a 
prior charge both as to capital and interest. The holders of 
the £200,000 debenture stock agreed not to ask for their in- 
terest in cash for three years, a period which was subse- 
quently extended. Counsel said his submission was that this 
did not increase the company’s capital, was not a loan, and 
created no new liability, but was merely a provsion for post- 
poning the payment of interest. 

His LorDsHIP, givint judgment, said the company issued 
three series of deferred warrants, and the question was 
whether they had incurred liability in respect of the issue of 
loan capital. It was said that this was funded debt within 
the meaning of the section. It seemed to him that what had 
happened was merely to give an acknowledgment of interest 
unpaid, leaving the remedy for it exactly where it was, but 
adding the obligation to pay the interest. That, in his 
opinion, did not mean that it became funded debt, but merely 
that the stockholder was given a warrant to show what his 
rights were. On the whole he came to the conclusion that 
judgment must be for the defendants, with costs. 


THE ELECTRICITY SUPPLY BILL. 


(Continued from page 72.) 


The Council of the Institution of Electrical Engineers, 
some months ago, formed a Committee of electrical interests 
to consider the subject of national electricity supply, and a 
report was drawn up and submitted to the Government in 
the name of the Institution—as reported in our issue of 
January 24th; but, in point of fact, the views expressed in 
the report were not those of the Council, but those of the 
Committee, which was not truly representative of the 
electrical industry. We have now received the considered 
report of the Council itself, and reproduce it below. It 
will be seen that the Council welcomes the appointment. of 
the Electricity Commissioners, who should give their whole 
time to their duties. As regards the important question of 
District Electricity Boards, however, the Council suggests 
that the existing supply authorities should be allowed an 
opportunity of showing what they can do under the guidance 
of the Commissioners before the latter proceed to set up the 
Boards. This suggestion is practically in agreement 
with the new proposals of the Government, which 
presumably had not been announced when the report was 
settled. For the rest, the report condemns the terms of 


purchase, which involve a breach of faith with the owners of 
private undertakings, and presses for adequate compensation 
not only for the staffs, but also for wage-varners in electrical 
works. A novel, but entirely sound point, is that if labour 
is specially represented on the District Boards, the engi- 
neering staffs should also be represented. Lastly, the 
transter of tle powers to the Ministry of Ways and 
Communications is objected to. The report is as follows :— 


ihe loliowing statement has been forwarded to the Prime 
Minister :— 

Lhe institution of Electrical Engineers is the representative 
body which comprises within its membership British electrical 
engineers engaged in every branch of the electrical profession 
and industry. Ihe Council recognise the national importance 
ot the question of electricity supply in its bearing on fuel 
economy and cheap power tor industry, and every member 
of the Institution is directly or indirectly concerned in a 
greater or less degree with the effects of the Electricity 
(Supply) Bill now before Parliament. On these grounds the 
Council feel that some expression of opinion by them on 
behalf of the Institution is called for on the principles under- 
lying the Bill and the necessity for legislation. 

Before making their observations the Council have con- 
ferred with the ‘Territorial Centres of the Institution and with 
the principal representative associations concerned, either as 
suppliers or as consumers of electricity, and the conclusions 
set forth below find either unanimous or majority support. 

it is recognised that great injury to the national interest 
has resulted from ill-considered electrical legislation in the 
past, the effect of which has been to check the technical and 
commercial progress of this key industry in all its depart- 
ments. 

When, therefore, fresh legislation is introduced by the pre- 
sent Bill, its provisions are examined at once with hope and 
anxiety, in so far as they promise to remedy the defects of 
past legislation or threaten to impose new restrictions. 

The proposal in the Bill to appoint Electricity Commissioners 
is universally welcomed, in so far as it provides for simplified 
procedure and control. Such an authority should impartially 
survey the conditions in any district from the point of view of 
the best interests of consumers, should remove artificial 
obstacles to the cheapening of supply, and should, by co- 
ordination of existing resources, not only effect improvements 
itself, but afford greater opportunity for progressive develop- 
ment by the various undertakings engaged. 

The Council recommend that all the Commissioners should 
give whole-time service, and that they should themselves ap- 
point an advisory council, membership of which should be 
restricted to persons possessing expert qualifications. 

There is general approval, also, of the charging of such 
commissioners with power to undertake and promote re- 
search. 

Such opportunity for unimpeded enterprise has never before 
been granted to the supply adthorities, and it is therefore 
urged that they should be permitted and encouraged to lo 
their utmost for the public service under the general jurisdit 
tion of the Commissioners, before that body proceeds, as 
contemplated by the Bill, to set up District Electricity Boards 

‘specially in view of the widely varying local conditions, 
it is felt that the Bill- should not attempt to impose a rigid 
system of uniformity for all parts of the country, and that 
the commissioners should be given latitude to facilitate 
schemes suitable for each district, giving first attention to 
the co-ordination and logical extension of existing svstems 

There is general opposition to the proposed terms for the 
purchase of generating stations and main transmission svs 
tems, and it is urged that Parliament should not break faith 
with those who have invested their capital on the strength 
of the powers conferred by earlier legislation. 

It is also strongly urged that all whose positions may be 
adversely affected in consequence of changes brouglit about 
by the Bill, whether on the staff or as wage earners, should 
be liberally dealt with, and that if representation is given to 
labour on any governing body, the engineering staffs should 
be similarly represented, and should also have the right to 
refer to arbitration for the settlement of differences arising 
out of their employment. 

Having regard to the admittedly great importance of elec- 
tricity supply, and the fact that practically every industry 
in the countrv is largely concerned therein, it is emphatically 
the opinion of the Council that the Electricity Commissioners 
should be responsible to Parliament through the President 
of the Board of Trade, and should not be under the Ministry 
of Ways and Communications. 


On Tuesday last, Standing Committee B of the House of 
Commons sat again to consider the Bill. Objection was 
raised to the Home Secretary’s amendments with regard to 
the setting up of “joint electricity authorities,”’ on the 
ground that they might lead to the.nationalisation of electri 
city supply, but the objection was rejected. and Clause 3 was 
agreed to. Clause 4 was amended to provide for the establish 
ment of an Advisory Committee for Scotland. On the new 
Clause 5, Mr. N. Chamberlain moved that local : inquiries 
should always be held where objection was raised to the pro- 
posed delimitation of an electricity area, and the amendment 
was carried against the Government by 15 to 10. The Com- 
mittee then adjourned. 


1 
y 
=] 
a 
\- 
d 
e 
u 
e 
it 
al 
le 
is 
n 
t. 
le 
ar 
er a 
ns 
ni 
in 
ne 
as 
“3” 
ni 
le, 
ut 
id 
ite 
ng 
ns 
4 
er 
nis 
ed 
12. 
Tre 
he 
the 
nd 
ar, 
nt. 
ere 
her 
ew 
vas 
up, 
on- 
ort 
vas 
on, 
son 
he 
ION é 
red 
on 
the 
lers 
uty 
ry, 
ate 
E 


106 THE ELECTRICAL REVIEW. (Vol. 85. No. 2,174, Juny 25, 1919, 


PRE-WAR AND PRESENT PRICES OF 
ELECTRICAL ENERGY. 


(Concluded from page 718, Vol. 84.) 


Jupetnc from the correspondence that we have received, 
and the demand for our Table of Prices, the table has filled 
a want. That it contains food for a good deal of labour 
and thought, we have proved only too well in the course of 
our analysis of its contents, the preparation of which, in 
these busy times, has been the cause of the long interval 
since the first instalment of this article appeared. While, 
owing to the wide variations in conditions, the difficulty of 
exact classification, and the volume of the figures to be 
dealt with, our results may not be free from inaccuracies, 
we believe they are sufficiently close to the truth for all 
practical purposes. It is not always certain, for example, 
whether a so-called “ flat rate” is not really a sliding scale, 
or whether what is apparently a sliding scale, of which the 
upper and lower limits are given, is not, in fact, a maximum- 
demand tariff ; we have, therefore, had to exercise discrimi- 
nation to the best of our ability in doubtful cases. 

Taking first the municipalities, out of 178 we have 
excluded four cases in which the data were not suitable for 
our purpose, leaving 174. Of these, in 1914, 115 had only 
one tariff in force for lighting supply, 46 had two, 12 had 
three, and one had four tariffs. In 1919 the figures had 
changed but little, but mostly in the direction of fewer 
tariffs ; only in three cases had an additional tariff been 
adopted, while in eight there was a decrease. It is note- 
worthy that six stations gave up the maximum-demand 
system, and none adopted it ; two added the rateable-value 
system, and none dropped it. 

Next taking the company undertakings, out of 61 suit- 
able cases, 47 had one tariff in force for lighting, 13 had 
two, and one had three tariffs; the proportion does not 
differ so much from that observable in municipal practice 
as would appear at first sight, as will be seen from the 
following table :— 


One. Two. Three. Four, 
Municipalities, per cent.... 66 26°5 7 05 
Companies eve 77 215 1°5 


However, it is clear that the companies, on the whole, 
are content with a less elaborate system of tarification than 
their municipal cenfreres. Between 1914 and 1919 five 
companies dropped the maximum-demand system, three 
substituted a flat rate for a sliding scale, and one dropped a 
KW. tariff ; the changes are in the same direction as in the 
vase of the municipal undertakings, showing a slight 
tendency towards the flat-rate and the rateable-value 
system, and a marked reduction in the number of maximum- 
demand and sliding-scale tariffs in force. 

The relative popularity of the various tariffs is shown by 
the following table :— 


Flat rate... 139) 79 218 + 5 
Maximum demand 48 42 9 4 46 —l1 
Sliding scale 9 42 — 6 
Rateable value... 12 “4@o— — 14 + 2 
Kw. charge and p.u. 11 10 7 6 16 — 2 
Two-rate meter ... 3 3 

Restricted hours ... 1 — 1 


Under the heading “ kw. charge and per unit,” we have 
included the “telephone” system. Slot meters have been 
disregarded. Discount systems are treated as sliding 
scales. 

For power supply the tariffs are markedly simpler: only 
22 municipal undertakings have two tariffs, and only three 
have three in force. The great majority favour a sliding 
scale ; most of the remainder use a flat rate, a small 
proportion employ either the maximum demand or the Kw. 
charge, and a very few use the two-rate or the restricted- 
hour system. The-numbers are given below :— 

Sliding scale 114 115 23 (141 + 4 
Flat rate... 50 49 33 30 79 —-4 
KW. charge and p.u. 14 14 5 19 +1 


4 
Maximum demand 13 12 12 18 25 _— 
Restricted hours ... 4 4 
Two-rate meter ... 3 3 1 1 4 — 


The changes made between 1914 and 1919 have little 
effect upon the result ; five undertakings changed from a 
sliding scale to a flat rate, six from flat rate to sliding 
scale, and one dropped the maximum demand. Where two 
tariffs are in force, they are usually (@) a flat rate or a 
sliding scale, together with (>) maximum demand, Kw. 
charge, two-rate or restricted hour. As between lighting 
and power tariffs, there is little concordance to be observed ; 
for example, some use the Kw. charge for lighting and not 
for power ; others take the opposite course, and few use it 
for both classes of demand. Wide variations are also met 
with in the constitution of the various tariffs ; for example, 
at Whitehaven, with a flat rate of 4°5d., is associated a tariff 
of £8 per KW. and 2d. per unit, whereas at Whitby, with a 
flat rate of 5d. per unit, a tariff of £15 per Kw. and 1d. per 
unit was offered in 1914. Naturally, the Kw. charge for 
power is usually much lower than for lighting ; at Barrow- 
in-Furness, for instance, the respective tariffs were £3 and 
£12 per KW., and 1d. per unit, both increased by 30 per 
cent. in 1919, and the power tariff at Whitby was £5 and Id. 
One of the lowest tariffs for power was at Bradford, £3 and 
with discounts to 50 per cent., and Darlington offered 
£4 and 0°25d. 

The company undertakings again show a marked 
partiality for the flat rate and a single tariff, only 12 out of 
61 undertakings having two tariffs in force ; but there is 
a tendency to drop the flat rate in favour of the sliding 
scale, which is so strongly preferred for power by municipal 
undertakings. The KW. charge system is but little 
used. 

Turning to heating and cooking, again the tariffs are 
moving towards simplicity ; only seven municipal under- 
takings have two tariffs, and two have three. The flat rate 
is in the lead, with the sliding scale a poor second, and the 
rest nowhere. The same remarks apply to the companies, 
“only more so” ; only four have two tariffs. The figures 


are given below :— 
Municipalities. Companies. Totals. Changes. 
1914. 1919. 1914. 1919. 1919. 1914—1919. 


Flat rate... 118) «118 — 3 
Sliding scale on aa 49 16 18 67 + 2 
Maximumdemand... 6 4 3 2 6 — 3 
Rateable value ... 9% io0o—-— — 10 + 1 
KW. charge and p.u. — - — 1 
Restricted hours ... 1 — 1 
Two-rate meter 1 1 —_ — 1 — 


Here, again, it will be seen that the maximum demand 
system, already little used, is falling further out of use. 
The trend is towards simplicity, and, indeed, many under- 
takings simply make the same tariff serve for both power 
and heating. 

It is noteworthy that the companies have no use for the 
rateable-value system, though there is no obvious reason 
whv they should meet with any difficulty in applying it; 
neither do they show any liking for the two-rate, restricted- 
hour, or KW. systems of charging, none of which, however, 
has made much progress in municipal areas. 

It may be of interest to compare the highest and Jowest 
prices charged in 1914 and 1919, though the comparison 
must be admitted to be of little value :— 


1914, 1919. 
Highest. Lowest. Highest. Lowest. 
Municipalities, 
Lighting 7d. m.d., 2°625d. flat. 9d. flat. 3°374d. flat. 
6d 


. flat. 

Power... 4°5d. m.d., O'75d. flat, 5d. flat. 1°26d. fiat. 
3d. flat. 

Heating 4°5d. m.d., 0°5d. flat. 4°5d. flat. 0°844d. flat. 
3d. flat. 

Companies. 

Lighting 7°25d. m.d., 3°75d. flat. 10d. sl.scale, 4d. flat. 
7d. flat. 9d. flat. 

Power... 5d. m.d., 1d. flat. 5°25d. m.d., 1°33d, flat. 
4d. flat. 6'5d. flat. 

Heating 5d. 1d. flat. 5'6d.sl.scale, 1°33d. flat. 


4d. flat. - 65d. flat. 


As the table is not exhaustive, there may be extremes 
which surpass these values in either sense, and in any 
event it would be quite impossible to ascertain the lowest 
charge actually made anywhere for any class of supply. 
Some authorities have not deemed it discreet even to 
furnish us with their regular tariffs, for fear of complica- 
tions with customers; and contracts were specifically 
excluded from our inquiry form, 
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With regard to traction prices, as a rule there is only 
one customer per undertaking in this class of supply, and 
the tariff is practically a special contract ; we do not think 
that any useful purpose would be served by analysing the 
data. 

The methods adopted for increasing the prices are “ of 
infinite variety,” and defy analysis. Some are open to 
criticism—especially the repeated addition of percentages, 
followed by discounts, which make the price a matter of 
“computation.” As regards the amount of the increase, 
the industry cannot be accused of profiteering, for, as we 
have already pointed out, the advance in price is only about 
50 per cent., whereas the cost of coal and labour has in- 
creased by, say, 120 per cent. As we showed earlier in this 
article, electrical energy to-day is relatively very cheap, 
owing to the great relative reduction of the value of the 
capital outlay. 

We have mentioned that Aberdare U.D.C. and the 
Mersey Power Co. made no increase in price; the same 
distinction may be claimed by Inverness (North of Scotland 
Electric Light & Power Co., Ltd.). 

The following corrections shouid be made in our Table 
of Prices, namely :— 

Bradford.—Traction, 1919. For 50 read 20. 

Hull.— Power, 1919. For 75 read 67°5. 

Preston.—Pr., htg. and ckg., 1919, 2°5d. to Id. + 33°3%, 
less 10% discount. 

The following particulars have come to hand since the 
table went to press :— 

Bridlington U.D.C.—1914: Ltg., 5d.—4‘5d.; pr., 2d.—1°25d. ; 
htg., 2d.—ld.; coal, 12s. 1919: Ltg., 6°5d.—6éd.; pr. and htg., 
2 5d.—2d. ; coal, 26s. 

Limerick T.C.—1914: Ltg., 6d.; pr., htg. and ckg., 3d. and 
+ 10%; coal, 22/-. 1919: Ltg., ¥d.; pr., htg. and ckg., 45d. 
and 3d. + 10%; coal, 77/6. 

London.—Stepney B.C.—1913-14: Ltg., 1°968d.; pr., htg. and 
ckg., 0°949d.; coal, 15/4°7. 1918-19: Ltg., 3°273d.; pr., htg. and 
ckg., 1°487d. ; coal, 27/9°5. (Year's average.) 

Plymouth T.C.—1914 : Ltg., 3°75d. and 2d. ; pr., htg. and ckg., 
175d. and 1°5d.; tr., 1°75d. and 1°6d., also 3d. and 1°25d.; coal, 
16/9 and 20/1, 1919: Ltg., 4°76d. and 3d.; pr., htg. and ckg., 2d. 
and 1°76d. ; tr., 156d. + 15 % ; coal, 40/-. 

Salford T.C.—1914 : Ltg., 3°5d. flat, or £6 to £8 per Kw. and 
Id.; pr., 2d.—0°9d., or £5 per KW. and ‘33d.; htg. and ckg., 1d. ; 
tr., and 1d. ; coal, 12/11}. 1919: Ltg., same + 30 % ; pr., 
htg. and ckg., same + 50 %; tr. prop. to cost; coal, 23/9. 


THE GAS-FILLED LAMP AND ITS’ EFFECT 
ON ILLUMINATING ENGINEERING, 


\ DISCUSSION on the above subject was opened by Mr. F. W. 
WiLLcox before a meeting of the Lluminating Engineering 
Society on May 30th. The main intention was to show how 
the modern gas-filled lamp is likely to modify modern lighting 
practice. It is possible to apply these lamps to almost all 
branches of lighting, the range of candle-power available cor- 
responding to consumptions of from 15 to 1,500 watts, and 
but for the war their general introduction would have pro- 
ceeded more rapidly. According to Mr. Willcox, the chief 
features of the lamp are: (1) The very high intrinsic bril- 
liancy of the filament, due to its high temperature and con- 
centrated (spiralised) form; (2) the provision of large lamp 
units of high candle power and increased efficiency; (3) the 
alteration of the form of the lamp filament. The high in- 
trinsic brilliancy of the gas-filled lamp, estimated at over 
3,000 c.P. per sq. in., is much above the limit to which the 
eye should be exposed, and such lamps should, therefore, 
not be used with the bare filament in the line of vision. 
Frosting the lamp bulb is not sufficient, and special methods 
must be employed to diffuse the light and reduce the bril- 
liancy. This emphasises the use of semi and wholly in- 
direct methods of lighting. Direct lighting methods with 
the lamp hung in open reflectors are generally unsuitable 
with the gas-filled lamp. The old fittings should, therefore, 
give way to some form of bowl fitting in which the light 
of the lamp is properly diffused by the glass bowl or dish, 
or to indirect lighting diffused by reflection from the 
veiling. The necessity for equipping and using the new 
lamps so as to safeguard against effects of glare cannot be 
‘oo strongly emphasised in view of the tendency to employ 
the new lamps in exposed positions by substituting them for 
previous lamps in existing drop-light ‘fittings. The avail- 
ibility of large units of light and the tendency towards the 
use of the larger sizes, due to the gain im efficiency, has 
the effect of reducing the number of lamps and points in 
interior lighting arrangements, and eliminating clusters of 
lamps and cluster fittings. This tends to greater simplicity. 
\nother effect will be to promote the use of general overhead 
lighting and the elimination of local lamps. The advantages 


of general lighting, particularly for industrial establishments, 
are thus given eflect and support. Such a system secures 
an economy on first cost by reducing to a minimum the 
number of points required, and on operating cost by giving 
increased efficiency of illumination and by reduced main- 
tenance cost due to the smaller number of lamps and fittings. 
The economies and advantages of employing the largest gas- 
filled lamps need to be emphasised, as some tendency exists 
to specify and use the smaller lamps where larger sizes could 
be better employed. It is of special importance to employ 
these new lamps with correct and scientific designs of fittings, 
of ample size and capacity, to have them properly installed 
at correct heights and spacing distances, to sce that the lamps 
are properly focused, and to ensure that the system is kept 
clean and lamps periodically renewed. The material reduc- 
tion in the size of the mounted lamp filament. considerably 
alters the problem of distributing the light from a reflecting 
surface. It is found impossible to obtain wide angle or exten- 
sive light distribution in any type of simple over-reflector 
with the form of filament used in gas-filled lamps.- This 
filament gives a greater proportion of the light through the 
tip than the vacuum lamp does. Here we see a ther 
reason for the use of some form of bowl fitting or the pro- 
vision of opal diffusing caps or prismatic refractor bands 
around the bow! of the lamp. The compact form of filament 
also emphasises the need for more accurate focusing of the 
lamp in its reflector or other fitting. Some form of adjust- 
ment is therefore needed in order that the light centre of 
filament can always be brought into the proper position 
to secure the definite form of light distribution each fitting 
is designed to give. This is a most important feature, par 
ticularly when dealing with very large units of light. The 
gas-filled lamp promotes the use of lighting equipment of a 
more effective and attractive character. When the various 
facts are examined it will be seen that they are in the main 
beneficial to the cause of good lighting and _ illuminating 
engineering. The gas-filled lamp will have a wide vogue in 
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Fig. 1.—OrNAMENTAL StREET-LIGHTING UNiTs. A= Rerractor 
AND B= Direustnc Bann. 


street lighting work. The problem in street lighting is that 
of distributing brightness, 7.¢., of reducing contrast between 
light source and illuminated surfaces. The gas-filled lamp, 
when equipped with suitable appliances. can be made to 
satisfy the problem, it measures up well on the point of 
efficiency and maintenance cost, and scores heavily in the 
other considerations of adaptability, convenience, appear- 
ance, reliability, and steadiness. A very marked advantage, 
as compared to are lamps, is the reduced investment cost. 
The availability of lamp sizes up to 2,000 c.r. or more, 
with increase of efficiency as the size grows, will lead to the 
use of single units of lamps and the abandonment of clusters. 
The prismatic glass refractor, either in band or bowl form, 
when employed with gas-filled lamps, gives an excellent wide 
angle light distribution as required for street lighting. There 
is also available a variety of light density translucent glass- 
ware which gives good diffusion with high transmission (stall 
absorption). Street lanterns for gas-filled lamps require to 
be suitably ventilated, thoroughly weatherproof and storm 
proof, and made adjustable so as to permit ready and accurate 
focusing of the lamps. The latter point is essential where 
prismatic refractors are used. This would appear an oppor 
tune time for the adoption of ornamental street lighting in 
Great Britain. in view of the success this form of lighting 
has had in the United States and Canada. This form of 
lighting with the smaller sizes of gas-filled lamps has a ood 
field in suburban and residential streets. The requirements 
for industrial: lichting are now. provided for by legislative 
codes-in-the United States. --Similar appropriate measures 
will, it is to be hoped, be taken in Great Britain in the near 
future. These rules constitute two fundamentals-for light- 
ing. practice with gas-filled lamps. It is ‘an absolute essential! 
that some form of reflector or fitting be used with ‘vas-filled 
lamps in industrial lighting, and also that correct antl ample 
designs of reflectors and other equipment be employed, A 
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district, 


Vol. | 
i word of ‘caution should here be given against the tendency diffusing system does not give the same qqovcinnity for con- 
ae to install these new lamps in the same reflectors or fittings trolling the distribution of the light. R. e untutored user 
7 in which other lamps were employed. General illumination will, in general, express a preference for the semi-indirect 
with overhead lamps forms the best practice for industrial system, because of the general tendency to select a fitting 
ot lighting with gas-filled lamps. This is provided for generally with the source of light visible. It is remarkable, however, 
me under three systems: (1) Direct lighting, which employs how the opinion of users changes once they have had an Cat 
scientific designs of steel vitreous enamelled reflectors; (2) opportunity of trying properly designed indirect lighting. Lrp., 1 
semi-direct lighting. Under this system excellent results are Extensive tests by Dr. Ferree in the United States have to the 
given by a semi-enclosed unit having a large over-reflector demonstrated that the eye suffers the minimum of fatigue and lig 
which makes the fitting independent of the c ceiling, as ceilings under indirect lighting. A great variety of results are given way, I 
a. are generally very unsuitable, if not entirely lacking in many by semi-indirect fittings, due to the difference in density of equlpm 
e works. (3) Diffused lighting, which employs opal glass the glass employed and to inattention to the proper location MEs‘ 
a globes or other enclosures of diffusing glass supported by of the lamp in the bowl. The glass bowls of semi-indirect eam } 
4 lanterns or galleries. The second or semi-direct system with fittings should be of sufficient density and give the greatest calorin 
a semi-enclosed units forms in general the most effective system possible diffusion with a minimum of absorption. Where craftsn 
~ for industrial lighting, reducing to a minimum the number bowls of thin light glass are used the brilliancy is apt to be Still er 
of points and the number of fittings and lamps required. almst as objectionable as direct lighting For show window Aut 
ay The diffusing system has not the same possibilities for the lighting the new lamp requires deep reflectors completely Inn R 
ee hooding the lamp, the latter being suspended in a vertical describ 
£ position. The gas-filled lamp in causing the obsolescence of MEss 
i vs a: direct lighting modifies the fitting into a bowl, and will tend Twer 
~ F to eliminate the fitting as such, and clear the ceiling and electric 
‘ "SO tik interior of all exposed ‘lighting equipment. In display light- picture 
m ing and lighting of exteriors, the gas-filled lamp has intro- views 
ta duced what is known as_ flood lighting by the wide use of vehicle 
a projectors for which the new lamps are specially adapted. 34-ton 
Ls Flood lighting is very widely applied in various fields of LONI 
ie exterior lighting. On the display side, it is usefully employed Londor 
standal 
inducti 
TOK 
\\ Lane, 
/ connec 
\\ prices— 
Desig 
Class 1. 
ae Class 6 
engines 
Motor 
Fie. 2.—Inpirect Licutmne or a Bank. Equipment Locatep 
IN THE TOP OF COUNTER RatLincGs. No OVERHEAD OR 
Exposep Firttincs. Cabl 
Jable 
Emban 
scientific distribution of the light as either the direct Crab 
or the semi-indirect system. In both the direct and semi- fittings 
indirect types of equipment, it is necessary that the reflecting Rustall 
surfaces be sufficiently large to ensure adequate reflection as sss 
well as satisfactory diffusion. This point is too often neglected Gent & 
— in arm attempt to reduce the cast. Direct lighting is satis- April 1 
factory for many cases of industrial interiors where the lamps 
7 can be suspended at considerable heights—18 to 20 ft. or more. so fp Carbon 
4 With direct lighting, however, particularly in case of a shallow —__— Fehon 
ae open. reflector, it is desirable to employ the so-called “ dif- Fic. 4.—PortasLe Taste STANDARD (INDIRECT LIGHTING) FP. 
ee fuser caps,”’ hung about the lamp to diffuse the light and SHOWING REFLECTOR. Fitted 
goods 
- in spectacular illumination. Space does not permit more Street, 
mouspelerbenae than a reference to the numerous other minor develop- 1919, 
ments incident to the gasfilled lamp, among others The 
the special application of this lamp to kinema projection Paul's | 
work—on a new principle of ‘‘ surface source’’ of light in for me 
place of a “‘ point’’ source of light. Passing reference can Londor 
Oe also only be made to the use rendered possible by the high 
% efficiency of the new lamp of special glass bulbs to give the For 
‘“ quality of light required for (a) photographic work (photo- (surplu 
+ graphic blue bulb), (b) or daylight quality of light for colour- cage m 
ete matching (daylight bulbs): or (c) amber light and amber August 
nine ais bulbs for producing soft-toned yellow light. On J 
The meeting was arranged with the of the withou 
Counce Electrical Contractors’ Association, the National Association in our ¢ 
of Supervising Electricians, and the “Association of En- 
gineers-in-Charge. Mr. W. J. Rawlings (Past-president of Aus 
a the Electrical Con actors’ Association) presided, and_ the Hill Pr 
Ge discussion, while. indicating appreciation of the possibilities in conr 
of gas-filled déalt with various practical difficulties, under 
and drew attention tothe necessity of uniform and reason- stallati 
vo ably long life, uncertainty in this respect having retarded the ments | 
P more general adoption of the lamp. require 
Fic. 3.—Fioor Stanparp (Inpirect LIGHTING). Diss 
electric 
reduce the on W these diffusers 
reduction in light, their use increases the actual effective 
* illumination. Commercial lighting includes the lighting of Electrolytic Treatment of Zinc.—Addressing a meeting busines 
qi shops, offices and similar interiors. In this field of service, of the Amalgamated Zinc (De Bavay’s), Ltd., at Melbourne, in with M 
the gas-filled lamp leads to general overhead lighting by May, the chairman said that operations at the Risdon plant to date BRIT 
single large lamps, under the following systems: (1) Semi- completely justified the confidence of the Board in the metallurgica! 25th, at 
indirect. with simple opal glass hemispheres or ornamental efficiency of the electrolytic method of treatment. The commercia! winding 
howls. There is a large field of application for such com indications furnished by the first unit were that when applied tc GLOE 
io plete units, replacmg arm fittings and lamp clusters. (2) operations on the basis of 100 tons of zinc per day, permanent bury Ps 
aR | Indirect lighting. The light is reflected to the ceiling, from prosperity was assured. The contemplated extensions at Risdon the late 
which it is again reflected and diffused about the room, pro- would include a lay-out to treat the residues from the zino plant New: 
ducing when properly done the most agreeable and effective and equipment for the production of lithopone, zine oxide, and Mess 
of illumination results from gas-filled lamps. (3) Diffusing allied products, and of rolled zinc, sheets, and blocks. The company Mr. Ber 
system employing a ciffusing glass globe around the lamp. would not benefit from its heavy expenditure on the electrolytic the eam 
The first and second systems are the ones most used as the zinc works until it was in full operation. contine 
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BUSINESS NOTES. 


Catalogues and Lists.—ALLOY-WeELDING PROCESSES, 
Lrp., 149, Leadenhall Street, London, E.C. 3.—Two bulletins relating 
to the * A.W.P.” electric arc-welding system applied to tramway 
and light-railway work ; No. 11 dealing with repairs to permanent 
way, rolling stock, and equipment, and No. 12 with plant and 
+yuipment. 

Messrs. E, BENNIS & Co., Lrp., Little Hulton, Bolton.—Cheap 
‘eam for July has been issued. It contains contributions on the 
calorimetry of coal, control and measurement of temperatures, 
craftsmanship in modern industry, fuel economy by insulation, the 
still engine, and other matters. 

AUTOMATIC AND ELEcTrRIC FURNACES, LTD., 281-3, Grays 
Inn Road, London, W.C. 1. — Eight-page illustrated circular 
describing the Wild-Barfield electric furnace. 

Messrs. Mossay & Co., Ltp., 7, Princes Street, London, 8.W. 1. 

Twenty-page fully-illustrated catalogue showing the “ Orwell” 
electric lorries built by Messrs. Ransomes, Sims & Jefferies. The 
pictures, in addition to showing parts of the vehicles, include 
views of electric milk vans, tipping wagons, refuse removal 
vehicles, railway delivery vans, Xc., also drawings of 22} and 
34-ton chassis, 

LONDON ELECTRIC SToREs, Fulwood House, High Holborn, 
London, W.C. 1.—List giving prices and other particulars of 
standard D.c. shunt-wound motors for from } to 40 B.H.P.; 8, p. 
induction motors from } to 18 B.H.P., and A.c, starters. 

ToK MANUFACTURING Co., Ltp., Empire Works, West Ham 
Lane, London, E. 15.—Price list (giving particulars, diagram of 
connections, capacities, weights and measures—metric and English, 
prices—decimal and ordinary) of Tok rotary switches. 


Applications for British Trade Marks.—Below we give 
a summary of the recent applications for British trade marks in 
respect of goods connected with the electrical industries :-— 

Design embodying steering wheel, tire, and wings. No. 389,266. 
Class 13. Parts’ of electric lighting and power sets. No. 389,264. 
Class 6. Aeroplanes, aero and marine engines, internal-combustion 
engines, and parts of electric lighting and power sets. Austin 
Motor Co., Ltd., Northfield, Birmingham. 

Design comprising four C’s within acircle and cross. No. 388,018. 
Class 8. Paper or rubber-insulated electric cables. No. 388,019. 
Class 40. Electric wires covered with india-rubber. Callender’s 
Cable and Construction Co., Ltd.. Hamilton House, Victoria 
Embankment, London, E.3. February 3rd, 1919. 

Crab and tree design. No. 390,298. Class 13. Electrical 
fittings and accessories. J. A. Crabtree & Co., Ltd., 21, Upper 
Rustall Street, Walsall. April 17th, 1919. 

SSS (design). No. 390,155. Class 8. Telephonic instruments. 
Gent & Co., Ltd., Faraday Works, St. Saviour’s Road East, Leicester. 
April 14th, 1919. 

Solar. No. 388,649. Class 4. Electric carbons. Fuller's 
Carbon and Electrical Co., Ltd., Chadwell Heath, Essex. 
February 25th, 1919. 

FP. (initials embodied in design). No. 390,891. Class 8. 
Fitted electrical switchboards. Also No. 390,258. Electrical 
voods included in Class 13. Ferguson, Pailin, Ltd., Edward 
Street, Higher Openshaw, Manchester. May 5th and April 16th, 
1919, 

The “ Dome” (lettering embodied with view of dome of St. 
Paul's Cathedral), No. 389,749. Class 8. Dry cell batteries (not 
for medical purposes). William John Berry, 12, Hop Exchange, 
London, 8.E. April Ist, 1919. 


For Sale.—Machinery, shafting, &c., at a Paisley factory 
(surplus Government property) ; tenders by August 14th. Squirrel- 
cage motors at National Aeroplane Factory, Aintree ; tenders by 
August 6th. 

On July 30th the stock of an electrical goods factor is to be offered, 
without reserve, by the Assets Auctions Co. Particulars are given 
in our advertisements to-day. 


Australian Steel Industry.—It is stated that the Broken 
Hill Proprietary Co., which has already spent upwards of £3,000,000 
in connection with its iron and steel undertaking at Newcastle, has 
under consideration a scheme for spending £300,000 upon the in- 
stallation of a plant capable of supplying the Government require- 
ments in respect of steel plates for shipbuilding. The company 
requires to be assured of a sufficient demand before proceeding. 


Dissolutions and Liquidations.—CoLLInson Brorurrs, 
electric light and power engineers, 3 and 5, Millergate, Brad- 
ford. Messrs. Percy and Frank Bell Collinson have dissolved 
partuership by mutual consent as from March 31st last. The 
business is being carried on by Mr. F. B. Collinson, in partnership 
with Mr. Herbert Collinson, under the old style. 

BRITISH ELECTRON Co., L1p.—A meeting is called for August 
25th, at 10, Marsden Street, Manchester, to hear an account of the 
winding up from the liquidator, Mr. 8. Lingard. 

GLOBE ELEcTRIC Co., Ltp.—Mr. W. A. J. Osborne, 119, Fins- 
bury Pavement, E.C., has been appointed sole liquidator, in place of 
the late Mr. G. E. Corfield. 

NEWMAN ELECTRICAL Uo., 64, Newman Street, London, W. 1.— 
Messrs. E. C. Beman & T. L. Summers have dissolved partnership. 
Mr. Beman will continue the business under the same style and at 


the same place, and will attend to debts. Mr. H. Barlow will © 


‘aaa to represent the company in the Lancashire and Yorkshire 
ri 


Holidays.—The works of Messrs. Ransomes, Suis aND 
JeFFERIES, LTD., at Ipswich, will be closed from August 4th to 
9th for the annual holidays. 


Sales of U.S.A. Electrical Distributors.—Figures just 
made available show the business done last year by the three largest 
distributors of electrical goods—the General Electric Co., the 
Westinghouse Electric and Manufacturing Oo., and the Western 
Electric Co, Both the General Electric and Western Electric 
figures are for the calendar year 1918, while the Westinghouse 
figures are for the fiscal year ended March 31st. 

Sales billed last year were :—General Electric, $216,815,000 ; 
Western Electric, $145,226,000; and Westinghouse, 3160,380,000, 
a total of $522,421,000. Both General Electric and Westinghouse 
showed a gain over the previous year, the former $20,000,000 and 
the latter $65,000,000. Western electric sales dropped behind 
those for 1917 by $5,000,000. 

Unfilled orders were as follows :—General Electric, January Ist, 
$80,000,000 ; Western Electric, January Ist, $26,265,000 ; Westing- 
house, April Ist, $76,248,000, a total of $172,513.000. This total 
is less than that unfilled a year previous by about $84,000,000. On 
April 1st, 1918, however, Westinghouse unfilled orders totalled 
$147,858,000. 

The above figures, it is well to remember, do not represent 
altogetherthe regular products of thethree companies. Considerable 
war work was done, which’ changed the relative importance in the 
sales ladder of many of the companies’ normal products. More- 
over, there are included certain munition sales and electrical 
articles of a war nature never before manufactured. 

Furthermore, when making comparisons with previous years, 
care must be taken not to confuse values with volumes. It has 
been estimated that electrical goods, generally speaking, were about 
65 per cent. higher in 1918 than before the war. If a comparison 
of volumes is desired, the figure will be found useful. On this 
basis the volume of goods billed last year was around 50 per cent. 
more than the volume billed in the record pre-war year of 1913.— 
Electrical World. 


Discharged Officer Wants an Opening.—A discharged 
wounded R.A.F. observer, with seven years’ practical and com- 
mercial experience of the electrical trade, is anxious to take charge 
of office and material for a private firm. His qualifications include 
accountancy and costing, and he will go anywhere desired. Will 
firms willing to consider the case communicate with the Editors, 
ELECTRICAL REVIEW ” 


Non-Ferrous Metal Industry Act.—Names of further 
licensees under this Act are given in the London Gazette for 
July 22nd. 


Exports to Germany,—The Export Licence Department 
announces that the blockade of Germany having been raised, an 
Open General Licence has been issued permitting the export of 
goods on List “C” to all parts of Germany without the necessity 
of obtaining individual export licences or observing any special 
formalities. Goods exported ria Holland need no longer be con- 
signed to the Standard Bank of South Africa, Rotterdam. In the 
case of Holland and Switzerland, consignment to the Netherlands 
Oversea Trust and Société Suisse de Surveillance Economique 
respectively is no longer necessary. 


Sirocco War Record.—Messrs. Davipson & Co., Lrp., 
of Sirocco Engineering Works, Belfast, have compiled a 24-page 
booklet giving particulars of the company’s record in the war. A 
list of the men who joined the Colours is followed by one stating 
the names and occupations of those who made the supreme sacrifice. 
Under the war allowances fund upwards of £10,000 has been dis- 
bursed. Tlustrated notices appear respecting the part played in 
connection with the war by the works, and by the © Sirocco ’ manu- 
factures, such as drying plants, field kitchens, warship fans, 
merchant service fans, periscopes, tank fans, drying plants for 
explosives, and plants for cooling electrical machinery. ‘To electric 
power stations alone 472 “Sirocco” induced or forced draught 
fans were supplied, and 91 plants were furnished for cooling power 
station generators. 


Trade Announcements.—Mr. Gro. H. Rarrie, who 
has returned to civil life, has reopened business as an electrical 
engineer at Station Road, Oxted (Surrey). 

Tae East Kent Evectric LAMP iCo, have opened premises at 
Station Road West, Canterbury. 

Messrs. GLENISTER, WoopGerR & SMITH's, LTD., have com- 
menced business as estate agents and valuers at 262, King Street, 
Hammersmith, W.6. They will sell principally for the motor 
and general engineering trades, with which Mr. F. G. Woodger, 
one of the partners, has been closely associated for many years. 
Mr. Sydney Smith, another partner, who has just been demobilised 
after 44 years’ service, was a lieutenant in the Wiltshire Regiment. 

THE CHLORIDE ELECTRICAL STORAGE Co.. Lrp., Clifton 
Junction, near Manchester, have appointed Mr. Donald Sinclair, 
A.M.LE.E. (until recently resident engineer at Glasgow for the 
G.E.C.) as their representative for Scotland and the English Border 
Counties—the district previously covered by Mr. E.C. Hart. Mr. 
Sinclair's address is Box 15, Royal Exchange, Glasgow. 

Messrs. MAITLAND & Co., electrical engirieers, have removed to 
29. Princess Street, Manchester. 

THE ImpROVED SoOLIDITE Co., Lrp., have removed to extensive 
new works at Advance Works, Jews Row, Wandsworth, London, 
8.W. 18. 

Messrs. SHIPTON & Co. have opened at 14, Great Queen Street, 
Kingsway, W.C. 2, as electrical engineers, telephone specialists, 
and factors, and desire to receive manufacturers’ catalogues, Xc., 
of bells, telephones, and accessories, 
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Book Notices.—7Zhe Engineer Directory. No. 19. 
London: Zhe Engineer.—This is an iron and steel trades directory 
and buyers’ guide, followed by an alphabetical list of the manu- 
tacturers included in the directory, together with their telephone 
numbers and telegraphic addresses. A further ‘section states the 
telegraphic addresses alphabetically and the codes used. 

* Anglo-Spanish Edition of the Bulletin of the Federation of 
British Industries.” June, 1919. 

The Beama Journal. July, 1919. London: King’s House, 
Kingsway, W.C. Is. net. 

Income and Excess Profits Taxes. “The Financial Times 
Income-Tax Guide.” Revised and Enlarged Edition. ts. net. 
London : The Financial Times, 


Tricity Show-rooms.—We are informed that the British 
Electric Transformer Co., Ltd., has taken premises adjoining 
“ Tricity House,” 48 and 50, Oxford Street, and is fitting them up 
as show-rooms for demonstrating the “ ‘Tricity’ cookers, tlame 
fires, table ware, &c.. to contractors and their clients. The new 
premises will be ready early in September. 


LIGHTING AND POWER NOTES. 


Abercarn.—The B. of T. has extended the E.L. Order 


for six months, 


Aberdeen.—Water Power.—The Electricity Com- 
mittee is to report upon the practicability of adopting water power 
for the generation of electricity. 


Aldershot.— Proposep Price Increase.—The U.D.C. 
has decided to apply to the B. of T. as a precautionary measure for 
an Order, enabling the price of energy to be increased if necessary 
to ls, per unit. 


Bacup.—Prorosep Loax.—The T.C. is recommended 
to make application for borrowing powers for £12,000 for exten- 
sions to the electricity undertaking. These will include a new 6,000- 
volt supply cable from the generating station at Rawtenstall to 
Bacup, which will more than double the present capacity. 


Barnes.—P Rice Revision.—The contract tariff rate has 
been extended as follows :—3d. per week per 20-watt lamp 
demanded, with a minimum demand of two lamps. From the 
September quarter, charges will be—Private lighting, 5d. per unit, 
without discount ; power. cooking, and heating, 2d. per unit, with 
discount as follows: 1,000 units per month, 5 per cent. ; 1,500, 
10 per cent. ; 2,000, 15 per cent. ; 2,500, 20 per cent. ; and 3,000, 
25 per cent. No alteration is to be made in charges for public 
lighting or charges under the rateable-value tariff. 


Bath.—Area ExtTension.—Notice has been received 
from the Kingswood E.S. Co. applying for powers to supply elec- 
tricity in the district. 


Birmingham.—Proposep Price has been 
decided to ask the T.C., in the event of a 6s, advance in the price 
of coal becoming operative, for power to advance the charges for 
electricity by $d. per unit for lighting and jd. for L.T. power. In 
the event of the price of coal being advanced by a sum less than 
tis., the advanced price for energy would be proportionately less. 


Workinc.—The annual report on the 
working of the Corporation electricity department shows a total 
revenue of £79,712, against £66,172 ; expenditure, £56,522, against 
£46,742 ; interest and sinking fund, \c., £21,020, against £21,218 ; 
surplus, £2,170, against £1,788 deficit last year. Units sold 
increased by 1,656,323 to 9,367,906, and units generated numbered 
11,509,075, against 9,404,346; maximum load was 4,754 KW., and 
the power factor, 22°5 per cent. Consumers increased by 62 to 
4,354 ; connections, equivalent in KW., by 636 to 16,303 ; motors 
by 30, or 523 H.P., to 1,148, or 8,414 H.P. Income from street 
lighting has increased from £1,923 to £3,579, against £10,000 in 
pre-war times. Income from electric heating shows an increase 
of 37 per cent., or 769,542 units, whilst that derived from private 
lighting amounted to £40,225, against £39,446. Of the total 
units generated, 11,063,203 were supplied by the Roath power 
station, at a cost of 0°675d., and Eldon Road station was responsible 
for 445,872 units, at a cost of 2°19d. per unit. Steps are being 
taken to close down the latter station at the earliest possible date. 


Colwyn Bay.—BvuLk SurpLy.—The U.D.C. has referred 
to a Committee a draft agreement submitted by the North Wales 
Power and Traction Co., under which Colwyn Bay will receive 
electricity in bulk from the company. 


Cowbridge and Penybont.—The B. of T. has extended 
the E.L. Order for six months. 


Croydon,—INQuiry.—No opposition was offered at the 
inquiry last week on behalf of the Ministry of Health into the 
B.C.’s application for sanction to borrow £122,000 for extensions 
to the electricity undertaking. 

The town clerk explained details, and said that they were advised 
that if the national system of supply came about Croydon would 
be, geographically, on the fringe of the London system. Mr. 


Cramb (borough electrical engineer) said the position was likely to 
be extremely serious unless they could go on with this work. Mr, 
J. H. Rider said if the proposed improvements were carried out 
there would be a saving of over £20,000 a year. As they had not 
been able to get any proper offer of a bulk supply, his opinion was 
that the scheme now proposed by the Corporation was the best. 


Exeter.-Hours oF Work.—Upon the request of the 
National Union of General Workers, it has been resolyed that the 
working hours of the day workers be reduced to 47 per week, and 
that the shift workers receive one shift off a week. 


Great Harwood.—Time Exvrenston.—The B. of 'T. has 
extended the E.L. Order for another six months, and the Council is 
renewing the application for a further extension. 


Hove.—Miniuum Cuarce,—The minimum charge of 


13s. 4d. for a consumption of less than 20 units in apy one quarter 
is to be reimposed. 


Hull,—Proposep Extensions.—The acting electrical 
engineer reported that he had received an application from a cement 
company about to establish works at Melton, near Ferriby, for an 
annual supply of about 14 or 15 million units for power. In order 
to carry out the order no time must be lost in installing additional 
machinery. The Committee agreed that the firm be informed that 
the Corporation was willing to afford the supply, subject to-agree- 
ment for a term of years, and subject also to the Corporation 
obtaining sanction to borrow the necessary money for plant. 

Loan SanctTion.—The L.G.B. has sanctioned the loan of over 
£100,000 for the extension of the electrical plant. The inquiry 
took place about a fortnight ago. 


Ipswich.— Work1nc.—The annual report on the 
working of the electricity department for the year ending March 
31st last shows a total revenue of £55,141, against £55,720 ; work- 
ing expenses, £48,651, against £40,304 ; interest, £5,936 ; appro- 
priated for loan repayment, £7,832 ; other purposes, £355 ; leaving 
a deficit of £7,633, Consumers increased by 35 to 1,996 ; KW. con- 
nected increased by 28 to 8.360; motors connected numbered 930, 
or 5,077 H.P.; maximum load was : lighting and power, 2,205 Kw. ; 
traction, 424 KW.; capacity of plant. 3,511 Kw. ; units generated, 
7,478,784, against 8,496,445; unitssold 5,737,961, against 6,797,374 ; 
public lighting 18,353, against 3,030; private lighting 687,220, 
against 840,197; power 4,486,810, against 5,245,494; traction 
545,578, against 708,653. Revenue from the electric vehicle garage 
increased by £537, or 173 per cent., excluding energy sold for 
charging vehicles, 58.065 units, which netted £380; 13 cars are 
being housed regularly, random vehicles in addition. The year 
under review has been the most difficult one in the history of the 
undertaking. Under pressure from the Ministry of Munitions and 
the Air Board, it was constantly being urged to take on new 
demands, the while it was overloaded. In regard to boilers, with 
every unit working, it was hardly ever possible to maintain the 
normal steam pressure for any length of time, with consequent 
disastrous effects upon certain parts of the plant (notably turbine 
blading), its capacity, and working coste. According to promises 
given when ordered, a new boiler ought to have been ready for 
steaming in August, 1918. It was not, however, completed until 
December last, too late to afford relief. The frequent breakdowns 
which were experienced, 20 of which were serious, were the result 
of having to over-run the plant, and of the impossibility of laying 
off plant for repair. One result of the shortage of plant, the magni- 
tude of the demand, and the frequent breakdowns was to necessitate, 
upon very many occasions, the shutting down of the tramway ser- 
vices for portions of a day, the instructions of the Ministry of 
Munitions being that the tramways were in this matter to be the 
first to be sacrificed. But upon many occasions this step did not 
afford sufficient relief, and it was found necessary to call upon the 
large engineering firms to stop some of their motors for the time 
being, otherwise the whole supply would have had to be cut off. 
The serious position of the power station, as revealed in the early 
part of the year, awakened the Ministry of Munitions to the neces- 
sity of permitting the Corporation to place additional generating 
plant on order. Plans were prepared in March, 1918, for an 
extension of buildings, to provide for a new 3,000-Kw. turbo- 
alternator, switchgear, &c , the estimated cost, including the plant, 
being £50,000. The Ministry approved the scheme, except in 
regard to building extensions, and suggested that the plant should 
be put into the existing engine room, removing old plant for the 
purpose. On May 23rd a new scheme. on lines in accerdance with 
the instructions of the Ministry, was submitted and approved. The 
scheme and estimate, the latter totalling £43,000, were passed by 
the Council on June 19th, 1918: but as the proposals had to be 
finally approved by the Works Sub-Committee of the War Cabinet, 
it was not until August 3rd that a priority certificate was issued, 
enabling the makers of the plant to put the work in hend. So far 
as can be seen, it will be towards the end of August before it can 
be hoped to have the new plant running. 


Workine.—The annual 
report on the working of the electricity undertaking for the year 
ending March 31st, 1919, shows that the total income amounted to 
£144,369, an increase of £24,635. Working expenses were 
£105,258. The credit balance on revenue account was £39,110, 
and, after meeting interest and loan repayment charges (£38,552), 
and income-tax (£3,093), there was a shortage of £2,535 on the 
year's working, which was partly met by transferring £1,591 from 
the reserve fund, the remaining adverse balance of £944 being 
carried forward. Loan instalments amounted to £21,473, and the 
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loan debt has been reduced by £88,397, whilst the sinking fund 
amounted to £202,172. The whole of the reserve fund has been 
applied ; capital outlay during the year was £17,888. Total units 
generated numbered 25,964,370, against 26,443,170, and units sold, 
19,538,090, against 20,125,652. There are now 5,359 consumers, 
the maximum demand being 8.850 Kw. The removal of Govern- 
ment restrictions have rendered possible the overhaul of the 
existing plant ; repairs to No. 1 turbo set have resulted in a saving 
in steam consumption of 20 per cent. There has been recently a 
large increase in the demand for energy, and the proposed measures 
for the superseding of the old plant are in hand. The Committe? 
decided several months ago to consider the question of tariffs on 
completion of the present accounts. 


Kirkcaldy. —Y«#ar’s Workixc.—The annual report on 
the working of the electricity undertaking for the year ending 
May 15th last. shows that energy for the tramways has been 
charged at 1{d. per unit, against 14d. last year. Gross profit 
carried to net revenue account was £4,861, against £5,186, and 
after payment of interest and sinking-fund charges, there was a 
deficit of £875. Total income was £23,008; working expenses, 
£18,147 ; interest on capital, £3,101; and sinking fund, £2,595. 
‘lotal units sold numbered 2,462,262, or 4 per cent. increase ; 
tramways, 734,840, or 2 per cent. increase ; public lighting, 39.279 
or 19 per cent. increase; private lighting, 219.295, or 7 per cent. 
decrease ; power, 1,468,848, or 6 per cent. increase. The number 
of consumers increased by 29 to 815; B.H.P. of motors connected 
by 67 to 2,291 ; and the equivalent in Kw. of heaters connected by 
51 to 183. The load factor was 27°7 per cent., and the maximum 
demand 1,012 Kw. Coal consumed per unit sold was 10°75 lb., 
against 9°75 lb. last year. 


Londoa.—Pusiic Ligurine.—The City Corporation 
proposes to grant to the City of London E.L. Co. a 50 per cent. 
increase on the pre-war contract prices for public lighting for a 
period of 12 months, to date from January Ist last, following the 
official declaration of Peace. The present price is 35 per cent. 
above the contract. 


Londonderry.—L.G.B. Inguiry.—A L.G.B. inquiry was 
held into the application of the Corporation for a supplemental 
loan of £67,000 for extensions to the electricity undertaking. 


Matlock.— Water Powrer.—Mr. H. T. Cook, of London, 
consulting engineer, has presented a report upon a hydro-electric 
scheme. The two centres from which power can be drawn include 
the Bentley Book, which is considered the most suitable source. 

Prov. OrpDER.—The U.D.C. has received notice from the Notts. 
and Derbyshire E.P. Co. of its intention to apply to the B. of T. for 
a prov. order. 


North Shields,—M. or H. Inquiry.—An inquiry was held 
on the 15th inst. by Colonel T. E. Ekin into the application by the 
Tynemouth Corporation for sanction to borrow £10,000 in con- 
nection with the electricity undertaking. At present the Corpora- 
tion receives energy in bulk from the Newcastle-upon-Tyne E.S. 
Co. under an agreement by which the Corporation had to run its 
steam plant during the winter months. Asa matter of fact, the 
company had been able to supply the Corporation with sufficient 
energy without the running of the steam plant. and the company 
is now prepared to enter into an agreement to supply the Cor- 
poration without the steam plant being used. It is, therefore, 
proposed to sell this plant, as the loans are not far from maturity, 
and the proceeds will go towards paying off the balance. It is 
proposed to install a 500-Kw. rotary converter, and money is also 
required for mains and service extensions. In order to economise, 
it is proposed to change over part of the system to three-phase. 


Penang (Malaya).— Y £aR’s WorkKING.—The report for the 
year ending December 31st, 1918, on the working of the electricity 
supply department of the municipality of George Town shows that 
progress in the matter of extensions was almost at a standstill, 
owing co war restrictions, and progress in extending the supply to 
private consumers has about reached the limits of the capacity of 
the station and distributing network. Notwithstanding increased 
costs of all materials, it has been possible to maintain the supply 
without raising the price per unit sold. There were six “ faults ” 
on mains during the year ; 337 yards of three-core 0°025 in. bare wire 
main was laid, being an example of the engineer and manager's 
(Mr. O. V. Thomas) bare wire system, insulated with ‘“ Habrakol” 
manufactured by a local company under his patents. The first 
example of the system, consisting of 800 yards of 0°05 aq. in. three- 
wire, bare copper main, laid on specially designed bridges in 
cast-iron troughing, has been in successful operation since Sep- 
tember, 1910. Street lamps, disconnected under special war 
instructions, were re-connected in June ; 3,154 private installations 
were being supplied, representing an aggregate installed demand 
equivalent of 104,206 30-watt lamps; the net increase being 176 
installations, with an equivalent in 30-watt lamps of 5,119. During 
the war years the aggregate demand of private consumers’ instal- 
lations, including all consuming devices connected, expressed in 
equivalent number of 30-watt lamps, increased 52°2 per cent. in 
these four years. Owing to the overloading of the distributing 
cables, it became necessary to refuse all applications within certain 
town limits, excepting for supplies requisitioned for daylight hours 
only. Units sold totalled 2,070,645, against 1,925,694; public 
lighting, 279,208, against 262,491; private supply, 1,529,660, 
against 1,393,274; traction, 258,220, against 265,110; miscel- 
laneous, 3,657, against 4,819. Revenue earned showed an increase 
of $26,619, or 7 per cent. The department earned an average of 
19°8 cents per unit sold in 1918, The tramway department and 


all industrial motors were supplied at a flat rate of 10 cents per 
unit. Expenditure exceeded that of the previous year by 
$40,160 (23°8 per cent.). The year under review resulted in a 
gross profit of $201,265, representing a return of 18°7 per cent. on 
the total expended capital, against 20°3 per cent. the previous year. 
After payment of charges due to capital, there remained a net 
profit of $94,805, representing a return of 8°8 per cent. on the total 
expended capital. 

The undertaking has now arrived at a stage when exteusions oi 
a comprehensive character are urgently needed. The proposals, 
delayed because of the impossibility of their execution during the 
war, include additional plant comprising a steam turbo-generator. 
boilers, condensing plant, &c., and additional feeder, sub-feeder and 
distributor cables. Would-be consumers’ applications are insistent 
and urgent. When the capacity of the undertaking has been 
enlarged, it will be possible to make important reductions in the 
charges. 

In December a flood occurred, and the whole supply was inter- 
rupted for 12 hours. Towards the end of the year the organisation 
was tried beyond precedent owing tothe amount of sickness caused 
by the influenza. 


Radcliffe—Prick Increask.—The price of electricity is 
to be increased by 75 per cent. over 1914 rates for private lightiny. 
85 per cent. for power, and 50 per cent. for tramways, the increase«! 
prices to come into force from the end of the present quarter. 
Large users of power are regulated by the coal clause. 


Rhyl.—M. or H. Inguiry.—A public inquiry was held, 
last week, on behalf of the Ministry of Health regarding the 
Council's application to borrow £10,500 for the development of 
the electricity undertaking. The local authorities are pushing on 
with the scheme. 


Richmond (Surrey), Price 
Richmond E.L. and P. Co. proposes to increase charges for electricity 
by a further 20 per cent., making 35 per cent. above the price 
fixed by the 1913 Act. 


Rotherham.—Loans Bit..—The Bill promoted 
by the Corporation for the purpose of making further provision in 
regard to certain loans raised for the purposes of the electricity 
uodertaking came before the Committee of the House Commons 
last week. The Corporation has nearly completed an electricity 
undertaking, largely at the desire of the Government, at a cost of 
£823,000, and one of the objects of the Bill was to suspend the 
operation of the sinking fund, and the obligation to pay the first 
instalment of principal until March 31st, 1921. The generatiny 
station was built for war purposes, and it was hoped that it would 
be completed to a sufficient extent to be able to supply electricity 
in part in 1917, and in whole in 1918. It was now hoped to 
supply in September next. Under the terms of the Government 
Electricity Bill this undertaking would be taken over in two years’ 
time with existing liabilities, so that if the Bill were not passed 
the ratepayers would have paid £80,000 for nothing. The Com- 
mittee, in view of the special circumstances, decided to pass the 
Bill, which was ordered to be reported for the third reading. 


Rugeley. Scueme.—Having received a notification 
from the Rugeley Gas Co. with regard to its application to the 
B. of T. for statutory powers to supply electricity when occasion 
offered, the U.D.C. has decided to apply at once to the B. of T. for 
statutery powers to enable the Council to lay down the necessary 
plant and supply electricity. 


Sheffield. —Mixiuum Following upon the 
minimum charge of 13s. 4d. being, due to some misunderstanding, 
recently enforced without consultation with the Committee, it 
has now been decided that the bills which caused irritation shall 
be for the present withdrawn, and the whole question of charges 
reconsidered. 


South Africa.—Mosse. Bay.—The offer of Colonel 
McKinery to provide a supply of electricity for a term of 7, 14, or 
21 years has now been withdrawn, owing to the delay of the 
Municipal Council in deciding and also owing to the advance in 
the cost of material. The Work will now be undertaken depart- 
mentally by the Council at a probable cost of £30,000, 

WorcesTER.—A meeting of ratepayers adopted the scheme for 
augmenting the electrical plant at a cost of £10,000, and agreed 
to the Council raising a loan for the purpose. The Mayor stated 
that the demand for light and power had quickly outgrown the 
supply, and that the prospects for the future development of the 
town were very bright. 


AccerTep.—The tender of Messrs. 
Yates & Thom for two boilers at £5,100, and that of the British 
Insulated Wire Co. for cable, have been accepted. 


Stamford.—The application of the Urban Electric Supply 
Co. for an Order under the Statutary Undertakings (Temporary 
Increase of Charges) Act has been refused. 

PROPOSED PURCHASE.—The T.C. has deferred until October the 
question of purchasing the undertaking of the Urban E.S. Co., Ltd, 


Ventnor.—Price Revision.—The B. of T. bas granted 
the Isle of Wight Electric Light Co. an order empowering it to 
raise the price of electricity to 9d. per unit. 


Winchester.— Pustic between 
the Corporation and the Gas Co. for public lighting is to end, and 
a new contract is to be negotiated giving the Council freedom to 
install electricity in any thoroughfare. 
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Wales.—Purcuase.—A Bill is being promoted on 
behalf of the Bedwellty, Gelligaer, and Mynyddislwyn U.D. 
Councils’ for the purchase of thé undertaking of the Rhymney 
Valley General E.P. Co, for £9,000. The company obtains supplies 
in bulk from the South Wales E.P.D. Co. and the Powell Duifryn 
Collery. That portion of the undertaking situated within Gelligaer 
is to besold to the Gelligaer Council for £5,783, and that 
portion within Mynyddislwyn to the Mynyddislwyn Council for 
£200, the other portion of the undertaking being taken over by 
Bedwellty. 


Walsall.—Yxar’s Workine.—The revenue during the 
year ended March 31st last was £56,361, against £40,252, and the 
expenditure, £32,440, against £26,302. -Although a net profit of 
only £895 was shown, the Committee had spent over £8,000 in 
wiping off outstanding debts on superseded plant, and these two 
items combined showed a balance of £9,030. Regarding an 
accumulated deficit of £8,000 a claim had been made against the 
Ministry of Munitions in respect of this loss. 


Wendover.—Mr. W. A. Turnbull, electrical engineer to 
the Aylesbury T.C., has informed the P.C. that he has not pro- 
ceeded with negotiations for extending the area of supply, and he 
offered to give particulars of the cost of a supply from Aylesbury, 
which would become one of the centres of supply. 


Wolverhampton,— Y WorKING.—The annual report 
of the electricity undertaking states that the gross profit for the 
year amounted to £51,333, out of which the following charges had 
to be met:—Interest on capital, £13,177; repayment of capital, 
£19,803 ; leaving a net profit of £18,353. Fuel has increased 
to £82,624 this year, or by £15,035, despite the fact that, 
notwithstanding an increased output of 3,870,070 units generated, 
the total fuel used was 5,151 tons less than last year. This ex- 
penditure was 7% per cent. of the total works costs. The total 
wages paid out of revenue were £22.544 ; war bonuses were £12,128. 
‘The wages increase amounts to 69 per cent. this year over last year, 
and the total bonuses are an increase on the basic rates of 1164 per 
cent. Repairs and maintenance showed an actual decrease of 
£217; the amount contributed by the department to the rates has 
increased to £4,788, and the capital charges have gone up to 
£32,980, an inerease of £8,197. Total revenue earned was 
£171,278, against £121,172 last year. Power and industrial 
supplies have increased by 2.414.943 units. The amount in the 
reserve fund now stands at £29.329. 


TRAMWAY AND RAILWAY NOTES. 


Bolton.—New Cars.—EKight new cars are to be pur- 
chased of the “ bogg ” type. 


Burnley.—StrIke.—The tramway employés struck work 
on “ Peace” Day and Sunday last because the Corporation refused 
their application for double pay and an additional day's holiday 
with pay afterwards to those compelled to work, with an ordinary 
day's pay for those not employed. The Corporation based its 
refusal on the fact that Peace celebrations had been postponed 
until August 4th. 


Cardiff.—Ytar’s Workinc.—The annual report on the 
working of the Corporation tramway department for the year 
ending March 31st, 1918, shows a total revenue of £213,958, against 
£189,909 ; working expenses, £126,806, against £108,811; gross 
profit, £87,998, against £81,491; interest and other charges, 
£22,357, against £22,697 ; sinking fund, £26,133, against £24,883 ; 
net balance,- £27,144, against £22,974 ; rate relief, £5,000; depre- 
ciation, £21,947, against £6,947; and balance, £197, against 
£16,027. Amount of sinking fund and loans repaid, £372,685, 
and other funds in hand, £142,928. Passengers carried numbered 
36,979,895, against 33,540,801, and units used, 3,328 845, against 
3,387,332. The new turbo-alternator worked satisfactorily, and the 
output from the station showed an .increase of 2,110,219 units, 
with a total output of 14,536,036 units. During the year only two 
breakdowns occurred, due to overhead equipment. The electric 
vehicle has been an unqualified success, and a distinct improve- 
ment upon the old petrol vehicles. 


Essex.—Proposep Licut Rarway.—The Light Rail- 
way Commissioners held an. inquiry at Southminster, last week, 
into the application for an order to construct a light railway from 
Southminster to Bradwell, a distance of 64 miles. The Commis- 
sioners reserved their ‘decision until it is ascertained what support 
willbe given financially to the scheme by the Government. 


Falkirk.—Strike.—Owing to a strike, the tramway 
services have stopped. The employés demand double pay for work 
on ‘public holidays, and have refused an offer of time and-a-half. 


Heworth.—RaILiess Traction.—It is hoped to have 
a railless trolley service running by Christmas, which it is 
thought will be a good preparation for the tramway system which 
will be ultimately required. 


Ipswich.—Year’s Workinec.—The annual report on 
the working of the Corporation tramway department for the year 
ending March 31st last, shows a total revenue of £38,800, against 
£34,817; working expenses £30,279, against £27,071; interest 
£3,162, against £3,244; loan repayment £2,487, against £2,413; 
leaving a net balance of £2,295, against £1,478, Passengers 


carried numbered 6,224,608, against 6,069,777 ; 
numbered 545,578, against 708,653. 

British TRAMWAY Ratis.—The T.C. has decided to buy tram- 
way rails from a British firm, although an American tender at 
#16 5s. per ton was 15} per cent. cheaper. It is said that a cargo 
of Canadian steel has arrived at Newport, Mon., the. price, plus 
Atlantic freight, being less than home rates. 


Kirkcaldy.—Year’s Workixe.—The annual report on 
the tramway undertaking for the year ending May 31st last shows 
a gross profit carried to net revenue account of £8,365, against 
£6,092, and after payment of interest, sinking fund, and deprecia- 
tion, a net surplus of £2,327. Total income was £28,060 ; working 
expenses, £19,696; interest on capital, £3,209; sinking fund, 
£2,218 ; and depreciation, £501. Capital expended amounts to 
£99,787 ; sinking fund repaid, £30,347 ; depreciation, £7,859 ; and 
total interest to £44,178. Operating costs were 11'26d., against 
8°53d. per car-mile ; traffic receipts, 15 792d. per car-mile, against 
11°702d. ; receipts from passengers’ luggage were £162, against £147 ; 
36 accidents were reported, an increase of 5 compared with last 
year. The track is being kept in repair by the old methods, the 
estimated cost of which during the coming year is £2,000, but 
welding plant has been ordered. ' 

Lancashire.—Several collieries which should have been 
working in the Manchester and Bolton areas had to close down 
last Saturday (Peace Day) owing to so many of the men being 
unable to reach the pits at the proper time for descending, owing 
to the late starting of the local tramcar services. 


Liverpool.— New Cars.—It has been decided to pur- 


chase 20 more cars of a similar type to those already in use. 


London,—Trarric Inquiry CLosep.—As far as taking 
oral evidence is concerned, the Select Committee of the House 
of Commons, which has inquired into the reasons and remedy for the 
congested condition of London traffic, concluded its work last week. 
On July 17th the members were to meet to consider their report. 

ACCIDENT.—Late on Saturday night a fully-laden tramcar, pro- 
ceeding towards Kew Bridge along the High Street, Brentford, 
suddenly left the rails and overturned; 18 persons had to be 
medically attended. The car was removed on Sunday morning. 
This stretch of track is in a very dangerous condition, causing 
several cars to overturn within the last few months, but track 
reconstruction is proceeding, a considerable portion having already 
been relaid between Kew Bridge and Turnham Green. 

L.C.C. TRAMWAY FareEs.—In a report submitted to the L.C.C., 
on Wednesday, the Tramway Committee states that the suggestion 
put forward that intermediate 4d. fares should be re-introduced 
might lead to a reduction in revenue of £217,000 per year. Nor 
does it consider the time opportune for re-instating ordinary 
transfer and return fares. It is pointed out that for ld. the L.C.C. 
carries passengers further than any other undertaking in London— 
14 miles compared with the next highest, East Ham Corporation, 
which gives 1, miles. A proposal was made that monthly or 
quarterly season tickets should be issued. 


Newport.—E.ecrric instead of 
the present horsed vehicles are to be adopted for scavenging. 


Penang (Malaya).—Yerar’s Workixc.—The report 
for the year ending December 31st, 1918, on the operation of the 
municipal electric tramways of George Town shows that the usual 
services were maintained, but with a reduced number of cars, without 
serious interruption. Maintenance was carried on under severe 
difficulties, as it was impossible to obtain requisite materials. As 
an example of these difficulties, it may be mentioned that worn out 
motor pinions on the cars were replaced by slightly less worn out 
pinions recovered from the scrap heap. An electric locomotive, 
for the special purpose of relieving the passenger cars of the heavy 
haulage of tin and tin ore for the Eastern Smelting Co., ordered 
from U.S.A. in 1916, as it could not be obtained from England in 
war time, was reported to have left America in July, 1918, but up 
to May last had not arrived. 

Traffic statistics show length of single track 11°67 miles, and 
passengers carried 5,840,887, against 5,597,667. Revenue earned 
(passengers $156,832, 6°3 per cent. increase, and goods $4,740, 
57 per cent. decrease) was $162,692, 5°8 per cent. increase. 
Operating costs were $97,200, or 24°5 per car-mile, or 3°36 per 
cent. increase. Charges due to capital amounted to $53,651, 
10°2 per cent. increase. The balance amounted $65,491, represent- 
ing a gross profit of 11°3 per cent.. against the previous year’s 
record of 10°6 per cent. The net profit, after providing for capital 
charges, amounted to $11,840, representing 2 per cent. on the total 
expended capital. 

Plans for the extension of the system were approved before the 
war. Thequestion is under consideration of modifying the original 
proposals by substituting the railless trolley system. 


Scotland. — Tramways InpustrRiaL Counc. — A 
meeting was held in the City Chambers, Edinburgh, of repre- 
sentatives of the municipal tramways in the Scottish area to con- 
sider the appointment of a representative to the National Joint 
Industrial Council for Tramways. Mr. Peter Fisher, general 
manager of Dundee tramways, presided. The general opinion was 
expressed that if, along with the employés of municipal tramways, 
the companies and employés who work tramways in Scotland 
would fall into line with municipalities. it would be better to form 
a purely Scottish Industrial Council. The meeting was adjourned 
in order to ascertain if the companies and their employés were 
favourable to the project. 


Sonth Africa—Strike.—The tramway men at Cape 
Town have struck work, and the service is at a standstill, 
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United States.—Giving evidence before the Commission 
investigating the cost of operations of the electric railroads, Mr. 
Tripps, chairman of the American Electric Association, predicted 
the early bankruptcy of electric tramways unless there was an 
increase in fares. 


Women Employés.—The last four female employes on 
Accrington Corporation tramways concluded their term of employ- 
ment on July 16th. 

Edinburgh T.C. states that in taking over the staff of the tram- 
way company it took over the agreement that the employment of 
women should be for the period of the war only. The present 
state of affairs only was being dealt with, and no deliverances were 
given as to what the Council might do in the future in regard to 
the employment of women, 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Censorship Abolished.—The commercial cable 
censorship was abolished from midnight on Wednesday last. This 
will permit the reintroduction of private codes in telegrams for 
practically all countries outside Europe, except Japan, and French, 
Italian, and Portuguese possessions. New abbreviated addresses 
may be registered without restriction. In France, Italy, Norway, 
Portugal, Sweden, and Switzerland censorship restrictions are still 
in force, 


Canadian Telephones and Telegraphs. — Statistics 
relative to telephone and telegraph companies doing business in 
Canada, covering the year which closed on June 30th, 1918, were 
tabled in the House of Commons recently by the Minister of Rail- 
ways. According to the Hlectrical News, asubstantial development 
of the telephone business is noted. The number of reporting com- 
panies increased from 1.695 in 1917 to 2,007 in 1918. The growth 
was greater in Saskatchewan than in any other Province ; the 
Governments of Alberta and Manitoba own practically all of the 
telephone systems in the two Provinces. Saskatchewan is also a 
large owner of telephones, but there are, in addition, in that 
Province about 1,0U0 lines in the hands of private organisations. 
The capitaliestion of telephone companies operating in Canada is 
viven as $85,274,691, and the cost as $104,368,627, an increase of 
310,000,000 as compared with 1917. Earnings of the companies in 
the 12 months under review amounted to $22,753,289, while operat- 
ing expenses totalled $13,644,524. Net earnings were $9,108,765 
in 1918, as compared with $8,025,855 in 1917. 

Coming to the telegraph companies, the figures presented show 
that on June 30th, 1918, their cost was placed at $10,226,988, a 
slight increase over the previous year, while the capitalisation of 
the companies having headquarters in Canada was $6.300,000. The 
gross revenue was $7,770,646, as compared with $7,272,755 for the 
previous 12 months. Operating expenses were $5,820,335, as com- 
pared with $4,940,228. The net operating revenue amounted to 
$2,016,429. Wire mileage totalled 210,100, a slight increase over 
the previous year. The number of telegraph offices totalled 4,664, 
as against 4,615 at the end of June, 1917. 


Telephone Express Service.—Mr. P. Pearse, in Tuesday’s 
Parliamentary debates, said that the restoration of the London 
telephone express service was under consideration. He was unable 
to fix a date when the London- Paris service would be available to 
the public; all the circuits available were fully occupied with 
Government messages. 


War-Office Telegrams.—Mr. Churchill states that the 
number of telegrams sent on Government service from the War 
Office was—in January, 1919, 39,275 ; June, 1919, 16,228 ; January, 
1914, 1,172. The number of cablegrams dispatched: January, 
1914, 138 ; January, 1919, 5,434 ; and June, 1919, 4,353. 

In addition, there were sent over the direct official wire to the 
British Expeditionary Forces in France and Italy and the Army of 
Occupation in Germany, 4,367 telegrams in January, 1919, and 
5,044 in June, 1919. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the para: p49 indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia.—Sypnry.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— 7Zenders. 

September 10th. N.S. Railways and Tramways Department. 
D.c. motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 

MELBOURNE.—-August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation.* 

Vicroria.—August 19th. P.M.G.’s Department. Supply of 
detectors. (July 18th.) 


Belfast.—August 2nd. Tramways Committee. 20 to 
50 double-deck top-covered cars, complete with trucks and elec- 
trical equipment. (July 18th.) 


Bradford. — August 15th. Corporation Electricity 
Department. Three water-tube boilers, superbeaters, stokers, &c., 
natural draught chimney-type cooling tower. (See this issue.) 


France.—Paris.—September 2nd. Administration des 
Chemins de fer de l’Etat. Electric equipment of a sub-station of 
the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
trique (2e division), 43, Rue de Rome, Paris. 


Grimsby.— August 11th. Electricity Department. Piping, 
electrically-driven pump, and tank. (July 18th.) 


Heston and Isleworth.—July 28th. U.D.C. 500-xw. 
rotary converter, transformer, switchgear, cable. (See this issue.) 


Manchester.—July 29th. Tramcar motors for Tramways 
Committee. Specification, &c., from J. M. M’Elroy, General Manager. 

August 8th. Electricity Committee. One 2,750-B.H.P. induction 
motor and switchgear ; one 2,000-kw. induction motor-generator 
and switchgear. (July 18th.) 


New Zealand.—Dwunevin.—August th. City Council. 
One 3,500-volt three-phase regulator. Five per cent. deposit.” 


Redditch.—July 28th. U.D.C. High-pressure steam, 
exhaust and water-circulating piping. (July 4th.) 


Rhyl.—August 7th. U.D.C. Electricity Department. 
Accumulators. (See this issue.) 


Wigan.— August 2nd. Guardians, 16-Kw. steam dynamo, 
battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (July 18th.) 


"A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia,—P.M.G. Western Australia :-— 
Automatic Telephones (Aust.), Ltd.—50 automatic desk telephones, £146, 
Naval Works Branch :— 


J. Wildridge & Sinclair, riven refrigerating plant. 
Noyes Bros., and Siemens Bros. Dynamo Works, Ltd,—Electrical material 
for Flinder’s Naval Base 


MiLLIcenT (S.A.).— Light and power plant for the town :— 

Kynoch, Ltd.—Power plant, £1,460. 

Homewood & O’Niell.—Auxiliary power plant, £226. 

H. George.—Poles, £194, and erection, £117. 

B. I. & Helsby Cables, Ltd.—Wires and cables, £515. 

Newton, McLaren, Ltd.—Generators, £289. 

Elder, Smith & Co.—Switchgear, £240. 

Homewood & O’Niel!.—Meters, £102. 

Lawrence & Hansen.—30 street-light fittings and lamps, £74. 

H. George.—Erection of electric generating plant and outside distribution, 
£279. Tenders. 


Government Contracts.—The undermentioned contracts 
have been placed during June, 1919 :— 
Ministry of Munitions (War Office contracts) :— 

Switchgear.—Johnson & Phillips. 


(Crows AGENTS FoR THE COLONIES.) 


Battery material.—Giemens Bros. & Co. 

Cable.—Connolly, Bros. 

Lux cells.—Chloride Electrical Storage Co. 

Telegraph apparatus.—Automatic Telephone Mfg. Co. 
Electric lighting materia!s.—Chloride Electrical Storage Co. 
Telephones.—British L.M. Ericsson Mfg. Co. 


(Inpia Orrice, Store DepartTMENT.) 


Cable.—W. T. Glover & Co. 

Cells.—Chloride Electrical Storage Co. 

Generating plant.—Lancashire Dynamo Co. 

Lamps.—G.E. Co.; Sherwood & Co. 

Telephones.—Peel-Conner Telephone Works; Automatic Telephone Mig. 
Co. 


(Post Orrice.) 


Telegraphic apparatus.— Siemens Bros, & Co. 

Telephonic apparatus. Automatic Telephone Co.; British L.M. Ericsson 
Mfg. Co.; North British Rubber Co, ; Peel- Conner Telephone Works ; 
Siemens Bros. & Co. ; Western Electric Co. 

Cable.—B.1. & Helsby Cables, Ltd.; Fuller’s United Electric Works ; 
Johnson & Phillips, Ltd. ; London Electric Wire Co. & Smiths, Ltd. ; 
New Gutta-Percha Co., Ltd. ; Siemens Bros. & Co. ; ; H. W. Smith and 
Co.; Union Cable Co.; Western Electric Co. 


FORTHCOMING EVENTS. 


a and Light Railways Association — Friday, July 25th, At 
At London, 8.W. Eleventh annual congress. 


oie Science Guild.— Thursday, July 3ist. At 430 p.m. Conference on 
“Patents in Relation to Industry.”” At the British Scientific Products 
Exhibition, Central Hall, Westminster. Chairman: Lord Moulton. The 
following will take part Sir R. Hadfield ; Mr. W. F. Reid; Mr. W. R. 
Bousfield, K.C.; Mr. D. Leechman; Mr. W. M. Mordey; Mr. z= Swinburne ; 
and Sir G. Croydon Marks. 


British Scie tific Products Exhibition, Central Hall, West minster.— 
Open daily 11 a.m, to7 p.m. ; Saturdays 12noon to 9 p.m. ; closes August 6th, 
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NOTES. 


_ Kinema Eye Strain.—An investigation, at the request 
ot the Theatres and Music Halls Committee of the L C.C., into the 
prevention and cure of eye strain in kinema audiences is to be 
made by a Committee of Members of the Illuminating Engineering 
Society, Council of British Ophthalmologists, Physiological Society, 
and the kinema trade. 


Appointments Vacant. — Lecturer in Electrical and 
Mechanical Engineering, for Wolverhampton Municipal Technical 
School (£275); Principal, for Technical School at Wolverhampton 
(£500) ; instructor in electric wiring, for Huddersfield Technical 
College (£200). For Liverpool University the following are 
required : — Assistant lecturer and demonstrator (Mechanical 
Engineering), (£250): ditto (Electric Railways), (£300); ditto 
(Telephony), (£250); design and drawing assistant lecturer and 
demonstrator (Structures), (#250); junior shift engineer for 
Crewe (£186); meter readers and fixers for Hackney; charge 
engineer (£19 6s. 8d. per month), for Norwich Corporation Elec- 
tricity Department; wireless telegraph operator (£350, + house 
ullowance for Co'ombo); Instructor in Mathematics and Physics 
(Electrical Engineering Department) (£300 + £3): Demon- 
strator and Assistant Lecturer in Mechanical Engineering (£300 
| £39) and Demonstrator and Assistant Lecturer in Optics 
(Technical Optics Department) (£300 + £39), for the Northampton 
Polytechnic Institute: Mains Superintendent (£250), for Kent 
Electric Power Co. See our advertisement pages to-day. 


The Electrical Precipitation of Vaporised Silver.— 
In such a simple operation as melting silver, if the heating is done 
by a flame coming in contact with the metal, the vaporisation 
losses even from the solid metal, before it melts, may be consider- 
able. This is a phenomenon strictly analogous to the vaporisation 
(sublimation) of ice in a current of dry air at temperatures below 
the freezing point. To estimate its amount, we must know the 
vapour tension of solid silver below its melting point. While 
melting, and at higher temperatures, considerably more silver is 
volatilised, and the vapour tension curve enables us to calculate 
a for different temperatures of the vases in contact 
with it. 

One firm, using the tabulated vapour tensions, and measuring 
carefully the temperatures and amounts of the gases going through 
its furnaces, calculated that it was vaporising about £30,000 worth 
of silver per year. On the strength of this calculation it put in a 
Cottrell electrostatic precipitation plant (costing $25,000), and in 
the firat year of its operation collected just $30.000 worth of silver 
from the fume.—J. W. Richards, in the Journal of the Franklin 
Institute. 


A New German Low-Power Lamp.—A new lamp is 
described in #.7.2. April 24th, that depends on the discharge of 
electricity in an atmosphere of neon. The lamp is built for 220- 
volt circuits, and has a consumption of 1 to 5 watts It is suitable 
for use as a signal lamp, or in places where inflammable gases 
are met with, as it is immediately extinguished if the bulb is 
damaged. Thelamps may be used as polarity testers, insulation testers, 
and rectifiers. The glass bulb contains a mixture of neon and 
helium at a pressure of 8 tol10 mm. The cathode is of large area 
and hemispherical shape, and the anode, in the form of a wire, 
reaches to such a small distance from the edge of the cathode that 
a brush discharge starts, without external aid, at 220 volts. The 
voltage of the lamp sinks, when the discharge begins, to about 190 
volts, and the remaining 30 volts are absorbed in an external 
resistance. The cathode may be made of various metals, but iron 
is preferred. owing to its easy production in the form of thin sheet, 
its small capacity for absorbing gas, and slight tendency to 
volatilise. The orange colour of the neon light is corrected by 
mercury vapour, and a pinkish-white colour is thus obtained. 
With bD.c. the lamp must be connected with correct polarity to 
the mains, and with A.c. the anode should not be too small in area 
and thickness relatively to the cathode. A 210-volt lamp with iron 
electrodes gives 0°44 Heffner c.p. at 19°2 milliamperes, with 186 
volts across the lamp terminals, thus taking 4°03 watts from the 
line, and 9°2 watts per Heffner c.p.—7Zechnical Supplement to the 
Review of the Foreign Press, 


Post Office Estimates.—The House of Commons, last week, 
went into Committee of Supply and considered a Vote of £25,273,922 
for the Post Office. Mr. Illingworth, in moving the Vote, said that 
at the close of 1918-19 the profits of the Post Office amounted to 
£6,500,000, which was the largest evermade. The estimated deficit 
on 1919-20 would amount to about two millions sterling. The 
Postmaster-General then dealt with the expenditure rendered 
necessary after acquiring the National Telephone Co.'s system in 
1914. At the time of its acquirement, he said, the wages and 
pensions paid by the company were not upon a liberal scale. For 
the last year of its control the company provided a sum of £13,000 
for pensions, which the Government immediately increased on 
taking over to £243,000. The salaries and wages were also increased 
by £158,000 per annum. The plant needed extensive repair 
and heavy outlay in capital to bring it to a satisfactory state of 
efficiency. Despite this, the dividend it would have paid, had it 
been an ordinary commercial concern, would only have been about 
1 per cent. lower than the 4°29 per cent. it was paying the National 
Telephone Co, at the time of acquirement, but to meet these heavy 
expenses a charge of only £500,000 had been transferred to the 
public. Therefore, it was obvious that either the undertaking 


must be run at a loss or the charges must be increased to the 
public. He was having a tariff prepared, and would ask the House 
to appoint a Select Committee to examine it. 

In London he. proposed spending this year £250,000 on under- 
ground cables, while in the provinces £250,000 was being spent in 
laying ‘undetground cables in over 20 towns. The total cost of 
the projected work, including new exchanges and extensions, was 
£3,000,000, of which £1,000,000 would be spent this year. Sinve 
the Armistice they had put in over 60,000 telephones. He pro- 
posed introducing the multiplex telephone system. He hoped to 
get five messagés over one wire at the same time in each direction. 

London improvements would include the following :—New 
Clerkenwell exchange, to relieve Avenue and London Wall: 
Victoria, Hop, and Park exchanges to be extended ; new exchanges 
to be built on the site of the Inns of Court Hotel, at Bishopsyate 
and at the Tower ; new exchanges in the West to relieve Holborn. 
Victoria, and Mayfair. In outer London seven new exchanges would 
be built and five others extended. 

There was also a long list of towns in the provinces where 
improvements and extensions of the telephone service were to be 
undertaken. 

The efficiency of our telephone service, he contended. compared 
very favourably with that of New York. With regard to cables 
abroad their capacity had been considerably reduced during the 
war. Government traffic on them was 18 times more than before 
the war. 

Major Hurst called attention to the breakdown of the cable 
service. He asked the House to consider the effect on all business 
transactions and on the future of British exports. The same thing 
applied to the telegraph service. He complained of the extent to 
which cables were occupied by Press news. 

Lieut.-Commander Astbury said he knew the difficulties the 
Postmaster-General had had to contend with, but if the telegraph 
and telephone services had been in the hands of private companies 
those difficulties would not have produced the lamentable state of 
things that existed now. He suggested that the Government should 
hand back the telephone service to a private company.— /inancier. 


Iron Wire Transmission Lines.—Mr. W. ©. Heston, in 
the Electrical World, states that during the war, when copper was 
so expensive, an 11,000-volt line about 5 miles (8 km.) long. con- 
sisting of three wires, each composed of six strands of No. 8 bare 
hard-drawn copper wire, was replaced with ,‘y-in. (7°7 mm.) gal- 
vanised stranded steel yuy wire, as the load on the line was light 
and the copper was needed for a new transmission line to serve 
shipbuilding plants. At the end of this line there were two 50-Kw. 
transformers stepping from 11,000 volts to 2,300 volts, feeding a 
small town having a load of about 15 Kw. During a heavy wind 
storm a tree fell on the 2,300-volt line fed by the above trans- 
formers, short-circuiting all three legs. The two 5U0-Kw. transformers 
were fused for the customary 150 per cent. load, but these fuses 
did not blow under the short-circuit on the secondary side of the 
transformers, because of the high reactance of the steel wire, which 
rises very rapidly as the current increases. The result was that 
two transformers were burned out. The trouble could obviously 
have been prevented by fusing the transformers for their rated 
load, or, in this case, even less, as the load was very light. 


Comparison of Overhead and Underground Lines.— 
Calculations are made in the May Buéletin of the Schweizerische 
Elektrotechnischer Verein to compare the operating characteristics 
of an overhead and an underground three-phase line at 50,000 
volts, 50 cycles. For the same ohmic resistance the self-induction 
of the line plays a preponderating rd/e in the case of the overhead 
line, while the capacity has a compensating effect in the case of 
the underground line. Neglecting the difference in the energy 
losses in the line, and allowing a voltage drop of 15 per cent., 
it is shown that for a 100-km. transmission distance the capacity 
of the overhead line is limited to 100 amperes, while that of the 
underground line may reach 150 amperes. Surges due to sudden 
discharge of the line may give rise to five times the voltage rise in 
the overhead line than in the underground line. The cost would 
be 35,000 fr. per km. for the overhead line, and 75,000 fr. per km. 
for the underground line.— Zech. Supp. to the Review of the Foreign 
Press. 


X-Rays for Mental Diseases.—The Bethlem Royal 
Hospital is about to install, as a gift from the president (Sir 
Charles Wakefield), and at a cost of £500, an X-ray apparatus for 
use in connection with the treatment of mental diseases. 


Inductance Calculations.—The method of calculation 
advocated in Mr. P. R. Coursey’s paper on “Simplified Inductance 
Calculations, with Special Reference to Thick Coils,” recently read 
before the Physical Society of London, is based on an extension of 
Nagaoka’s formula for single-layer coils, to include as well all 
ordinary forms of thick coils. Rosa’s formula for thick coils is 
put into the same form as Nagaoka’s, and its use enables a series 
of correction factors to be calculated for various coil thicknesses. 
By the aid of a single sheet of curves giving values of these correc- 
tion factors the inductance of any form of coil likely to be met 
with in practice may be readily calculated, using only one simple 
standard formula for all cases. Reasonable accuracy is obtained 
even in the limiting example of a single turn of wire. The results 
arrived at agree well with other published charts, which are 
usually of more limited application, while the use of a single 
formula for all cases lessens the liability to error. It is also shown 
that Rayleigh and Niven’s formula enables the calculation of the 
correction factors for very short coils to be carried out without 
having recourse to Nagaoka’s more complicated expressions, 
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Electric Furnaces in Germany. — According to writers 
in #.T.Z., May 8th, and Zeitschrift des Vereines deutschet 
Ingenieure, May 10th, the output of iron by the electric fur- 
nace has not developed appreciably in Germany. The condi- 
tions for the successful introduction of this method were un- 
favourable, despite the high cost of coal and ores and the 
constantly increasing wages bills. Again, owing to the 
urgency with which deliveries were required, there was no 
time for experimental work to be carried out. The author’s 
view is that it is doubtful whether the melting of pig-iron 
electrically has yet any significance for Central Europe. Much 
depends on the peace conditions, which will govern raw- 
material supplies, &c. In the author's opinion the types of 
furnaces brought out since the war are not of fundamental, 
technical or economic importance. Crucible and electric steels 
have assumed such an important position in Germany as to 
be designated by the name of “ precious’’ (high-quality) 
steels. The following table shows the output of various kinds 
of these high-quality steels in Germany for the years given :— 
Crucible. Electric. 


Year. Crucible. Electric. ‘votal. Percent. Per cent, 
1905... 88,183 19,536 107,619 81.9 18.1 
1914 ... 95,096 389,336 184,432 51.6 45.4 
1915 ... 109,578 131,579 232,157 43.3 56.7 
1916... 110,472 178,585 289,057 38.2 61.8 
YLT... 129,784 219,700 349,484 37.2 62.8 


These figures have been kept secret during the war. One- 
third of the above quantities was produced in induction fur- 
naces and two-thirus in are furnaces, the induction furnace 
being preferred by the works producing high-quality steels. 
‘Lhe average capacity of the electric furnaces built in Germany 
during the war was 6.7 tons. The number of works equipped 
with electric furnaces increased from 20 before the war to 
double that figure during the war. 

The figures for Austria-Hungary, while much lower, show 
sensibly the same ratios, except that two-thirds of the output 
was obtained from induction furnaces and the remainder from 
arc furnaces. 

As the resources of alloy metals in the Central States were 
low, measures of economy and the use of substitutes had to be 
resorted to. Nickel ran out, and while small deposits of 
molybdenum and tungsten were worked, they were far from 
sufficient to meet requirements. Chromium and vanadium 
were lacking, and the problem connected with the use of 
ferro-manganese was grave. Long before the war broke out, 
the opinion was general that the use of solid ferro-manganese 
as a reducing agent in steel manufacture was both unecono- 
mical and technicallv defective. The practice generally 
adopted had been to melt the steel electrically and add the 
ferro-manganese in the liquid form. This resulted in an all- 
round saving of 30 per cent. of manganese and in increased 
technical advantages. These precautions at the commence- 
ment of the war enabled the supplies of manganese to be 
eked out. When these supplies began to fail, and spiegel iron 
could not always be resorted to, the reduction was carried 
out with calcium carbide. The carbide was first of all added 
in the solid state, but afterwards the liquid process was 
adopted, the carbide being melted in the steel works. It is 
stated that previous experience now shows that it may be 
possible always to deoxidise with carbide and to dispense with 
the manganese addition, provided proper care is taken and 
that the pig iron taken from the mxer and placed in the 
converter contains at least 1 per cent. manganese. This 
method will probably be retained in the steel works, which 
have the suitable kind of pig iron available. The consumption 
of manganese, which was also brought about by carburising 
with liquid spiegel, was kept down as much as possible by 
heating carbon—which was as pure as possible (coke with low 
percentage of ash, retort graphite, wood charcoal)—to white 
heat in a small electric furnace, and then adding it at once to 
the steel bath. Here also, in addition to the saving in man- 
ganese attained, there was the technical advantage of greater 
ease and a higher degree of carburisation than would have 
been obtained by the addition of spiegel iron. 

Electrolytic iron was used to meet the dearth of copper for 
such purposes as the manufacture of shell bands, and two large 
factories, each with a capacity of 200 tons per month, were 
erected. These factories were only just completed when the 
downfall came. It appears that electrolytic iron is too expen- 
sive for common use. When copper became unobtainable, 
brass was treated by oxidising the zinc and casting the 98 per 
cent. copper thus obtained into anodes for the electrolytic 
refinery. At a later stage brass gave out and bronze had to ‘e 
used. As the tin could not be removed by oxidising, the 
bronze had to be used as anodes. This lead to considerable 
troubles, such as the formation of sludge (stannic acid), the 
necessity of raising the voltage, &c. Nevertheless, these diffi- 
culties were surmounted. A number of new works were 
erected for the production of aluminium.—Tech. Supp. to the 
Rev. of the Foreign Press. 


Spark Discharge and its Effect on Ignition.—The 
work described in Mr. C. C. Paterson and Dr. N. Campbell's paper, 
read before the Physical Society of London, on some characteristics 
of the spark discharge and its effect in igniting explosive mixtures 
was carried out at the National Physical Laboratory, at the 
instigation of the Advisory Committee for Aeronautics, The results 
have been communicated in a series of confidential reports to the 
Internal-Combustion Engine Sub-Committee of that Committee, 
which has now given permission for the publication of any parts of 
it which appear of general interest. 


The object of the investigation was to determine the relation 
between the electrical characteristic of a spark discharge and its 
power of igniting explosive mixtures. Previous work on the 
subject is briefly reviewed. Certain general conclusions appear to 
have been established ; in particular, it has been shown that the 
energy dissipated in the discharge is not the factor of prime 
importance in determining its igniting power. “But most of the 
previous work relates to the properties of the apparatus by which 
the discharge was produced rather than to the properties of 
the discharge itself. The scheme of the research is explained. 
An attempt was made to produce a form of discharge in which 
the current passing and the time for which it lasted could be 
controlled and varied. Preliminary observations showed that the 
attempt to obtain such a discharge had failed. The discharges 
obtained always consisted of a discontinuous series of individual 
sparks, each of which lasted for a time which could not be sub- 
divided. Quantitative measurements show that each of these 
individual sparks consists in the passage of a definite quantity 
of electricity across the gap, and represents the discharge of 
a condenser of definite capacity previously charged to the spark 
potential of the gap. Attempts to determine the duration of each 
of the individual sparks only led to a maximum 0°00005-second 
value being assigned to that duration ; there is reason to believe 
that the true value is considerably less than this maximum 
estimate. The limits to the conditions in which the discharge 
will be discontinuous and of this form are considered. It was not 
found possible experimentally to obtain a discharge which was 
continuous, except when it took the form of an arc or a brush. 
Some preliminary observations on discharges produced by an 
induction coil are described. It is shown that such eparks, like 
those obtained by the discharge of a condenser, are characterised 
by the passage across the gap of a definite quantity of electricity. 
It is suggested, therefore, that this quantity, together with the 
form of the gap, may be sufficient to define the nature of the spark 
and to determine its igniting power. 

The second part of the paper deals with observations on the 
igniting power of spark discharges. It is shown that discharges 
which consist of a series of similar sparks have the same igniting 
power as a single spark of the same character ; that is to say, that 
the ignition, if it occurs at all, occurs at the first spark. The 
results of the main experiments on the ignition of mixtures of 
petrol and air show that the igniting power of a spark increases 
with both the capacity discharging and the spark potential, but 
varies much more rapidly with the latter factor. The energy 
required for ignition decreased rapidly as the spark potential 
increases, and there is no indication that, if the spark potential 
were sufficiently increased, the energy required for ignition might 
not be reduced greatly beyond the least measured in these experi- 
ments—namely, about 0°0004 joule. The variation of the critical 
“ intensity " of the spark (i.¢., either capacity or spark potential) is 
of the same nature as thatfound by other workers. The remaining 
experiments were made on hydrogen-air instead of petrol-air 
mixtures. The relation between the capacity and spark potential 
required for ignition is investigated more carefully. Indications 
are found of a phenomenon cloeely similar to the “ stepped igni- 
tion’ of Thornton, but the discontinuity seems to lie in the 
quality of the discharge rather than in that of the mixture. It 
is suggested why others have failed {to repeat Thornton's results. 
The influence of the electrodes on the igniting power is investi- 
gated. It is found that, with the same spark potential and the 
same capacity in parallel, the electrodes with the smaller radius of 
curvature give the greater igniting power. The material of the 
electrode appears to have no effect on the igniting power. Some 
incidental measurements on the proportion of hydrogen burnt in 
the explosion are discussed. The distinction between mixtures 
which will explode and those which will only ignite appears 
clearly ; the distinction is independent of the igniting spark. 
Some practical applications of the results are considered. Direct 
experiments on an aeroplane engine show that the energy required 
for satisfactory ignition is very much less than that in the spark 
given by anordinary magneto or a battery and coil system. 


The National Foremen’s Association Engineering, Ship- 
building, and Allied Trades.—The West Lonpon Brancu of the 
Association has moved its place of meeting to the Atlas Hotel, 
Seagrave Road, West Brompton; the next meeting will be on 
Saturday, August 10th, at 6.30 p.m, 


Windmills in Denmark.—During the coal famine 
caused by the war many attempts were made to improve the 
working of the windmills geared to dynamos to generate electricity. 
About 250 installations on farms and small estates have proved 
fairly satisfactory. Many experiments in this connection were 
carried out by the late Mr. P. la Cour, and a trial mill designed by 
him is still being used for observation purposes. During about 
one-third of the year there was either complete absence or excess 
of wind, and the force available was very variable. It was 
nevertheless found possible to save fuel for steam or gas-driven 
power producers. Thecost per Kw.-hour from peat gas fired plants 
is approximately the same as from a windmill-driven installation. 
Attempts were made to design special three-phase dynamos capable 
of maintaining constant voltage independent of the speed of the 
mill, special attention being also paid to automatic adjustment of 
the sails in order to reduce the cost of attendance. A mechanical 
contrivance effects a turning movement of the sails, so that during 
very high winds these occupy a position parallel to the direction of 
the wind, thus avoiding damage to the mill. Attention has also 
been paid to gearing and bearings to minimise losses in trans- 
mission from the sails to the dynamo.— Zech. Supp. to the Rev, of 
the Foreign Press, 
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Copper Prices.—Messrs. Frederick Smith & Co. report 
(Tuesday) :— 

Copper (electrolytic) bars, £118, an increase of £11 on the week ; 
electrolytic wire rods, £112 ; H.C. wire, 1s. 39d. 

Messrs. James & Shakespeare report :—Copper bars, sheet and 
rod, £140, inc. £8; English lead, £24 5s. (dec. 10s.). 


Inquiries. —Makers of Erenex” rods, &c., the Hawkins 
Everett lightning arrester, electric heating apparatus for Linotype 
pots, and expanding bolts, are asked for. 


Bitumen Fumes.—Owing to the overheating of a cable 
in Ancoats, Manchester, bitumen fumes entered a house and 
stupefied nine persons. Fortunately, one succeeded in getting 
them out of the house in time to prevent fatal results. 


Machinery on the Farm.—The President of the Board 
of Agriculture and Fisheries has appointed a Departmental Com- 
mittee to arrange for the testing of machines likely to prove of 


value to agriculture. The secretary of the Committee is Mr. V. E. 
Wilkins, Board of Agriculture, 72, Victoria Street, London, 8.W. 1. 


Educational Notes.—Oxrorp Universiry.—Mrs. A. J. 
Sheppee has presented £2,000 for the foundation of a scholarship 
in Engineering Science. 


MUNICIPAL LIBRARIES.—A deputation from Manchester has 
asked the President of the Board of Education for assistance in the 
formation of an adequate technical library. 


Trans-Atlantic Wireless Reception.—When hostilities 
were opened between the U.S. and the Central Powers a conference 
took place between representatives of the Navy and War Depart- 
ments relating to the substitution of wireless telegraphy for cable 
service across the Atlantic to serve in the event of the failure of 
the cables. As a result, investigations were instituted to determine 
the most reliable receiving centres and the best means of eliminat- 
ing strays, The evidence indicated that local strays may depend 
upon several meteorological factors, which were separately investi- 
wated. The barometric pressure, soil temperature, sky conditions, 
absolute humidity, and potential gradient of the air did not have 
uny measurable effects on the audibility of signals, but evidence 
was collected that appeared to indicate that the velocity of the 
wind and temperature of the air had a marked effect on the 
strength of local strays, which varied in strength inversely as the 
factors named. Furthermore,a marked agreement was found to 
exist between the relative humidity and the intensity of the strays. 
The extraneous electrical disturbances were found to vary directly 
with the intensity of the horizontal and vertical components of the 
earth's magnetic field. The solar radiation constant seemed to in- 
fluence the intensity of the strays to an extent differing at various 
stations. It was found that a given receiving station does not 
necessarily function equally well in receiving from all European 
transmitting station, and that comparatively little energy from 
the Eufopean stations passes beyond the Great Lakes. Devices for 
reducing the effects of strays were tested, and it was conclusively 
proved that helices do not possess any advantages over horizontal 
antennz, nor subterranean vertical antennxw over low horizontal 
antennz. A promising device consists of a tuned reed associated 
with an electromagnetic system and an external acoustic resonating 
chamber. This device is more selective in its action than the usual 
form of telephone receiver, and also has the advantage of smoothing 
out spark tones into a clear musical note. An improved method 
of measuring the strength of wireless signals by a photographic 
record was devised. It is possible by means of this instrument to 
obtain a defisction of 2 mm. with signals having an audibility 
of 15.—Journal of the Franklin Institute. 


Illuminated Tramcar.—One of the featuresiof the Peace- 
Day celebrations at Sunderland was an illuminated tramcar got up 
to represent a medieval English castle. 


Extensions to Clarence Ironworks.—During the past 
few years much has been done to bring the Clarence Ironworks of 
Messrs. Bell Brothers, Ltd., Port Clarence, Middlesbrough, well 
into line with modern practice, particularly in regard to the lay- 
out of the furnace plant, with a view to economising labour. 
According to the Jron and Coal Trades Review a furnace with an 
automatic charger is now being erected by Messrs. Head Wright- 
son & Co. The furnace is designed for a make of 1,500 tons of 
Cleveland iron per week. Its gas will be thoroughly cleaned, first 
by passing through an elaborate system of dust catchers, and, 
finally, by treatment in an electrical gas-cleaning plant by the 
Lodge Fume Co. The gas will be fired under boilers to raise 
steam for a Fraser & Chalmers high-pressure turbo-blower ; also 
for Cowper stoves for heating the blast. A gantry 850 ft. in 
length x 120 ft. span has been erected over the pig beds on the 
new side, and this carries two Herbert-Morris five-ton electric- 
magnet cranes, which serve to load the Cleveland iron direct into 
the railway wagons and to deliver the hematite—the product of 
one of the furnaces—to a Lowca breaker. 

A shop has been erected for the production of special alloy steels, 
for which purpose a Héroult seven-ton electric furnace, built by 
Messrs. Thwaites Brothers, Ltd., Bradford, has been installed, the 
furnace and casting floor being served by a Herbert-Morris 16-ton 
crane. The 20-in. electrodes are automatically and electrically 
controlled, and the ingots are cast in grovps of four, a system of 
gas-heating being provided for the moulds. The furnace has 
uniformly produced an average of 120 tons of special steel per 
week, the life of the roof being three weeks. 


Fuel Economy.—In a letter to the Times of the 18th 
inst., Mr. A. Hugh Seabrook points out that the discussion on 
Nationalisation of Coal Mines is deterring coalowners from 
taking up and developing the system of low-temperature distilla- 
tion. Enormous quantities of coal at present consumed to obtain 
colliery power could be saved by using colliery refuse now thrown 
onthe dump. A small low-temperature distillation plant owned by 
the Oil Recovery Syndicate has been erected at Kirtling Street, 
Battersea, and has treated more than 2,000 tons of coal of different 
qualities with eminently satisfactory results in every case, and the 
residuary fuel recovered is admirably suited to open-hearth grates, 
and entirely avoids the smoke nuisance. Anyone interested in the 
process can, on production of a card, be shown the works at 
Battersea. 


OUR PERSONAL COLUMN, 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession aa 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The South 
Shields Town Council, on the 18th inst., appointed Mr. EpGak 
Maxon, deputy electrical engineer and manager, Blackburn, 
to be borough electrical engineer, in succession to Mr. H. S$. 
Ellis, appointed to Southampton. There were 44 applications 
for the post. 

Major F. Barritr D.S.O., engineer-manager and 
secretary of the North of Scotland Electric Light & Power 
Co., Ltd., has been appointed engineer and manager of the 
Guernsey Electric Light & Power Co., Ltd. He is succeeded 
by Mr. A. F. Paterson as engineer and manager at Montrose 
and Brechin. Mr. S. Valentine becomes secretary of the 
company. 

Captain H. N. Nuacent, A.S.C., who has died from typhoid 
fever at Ras-el-Tim, near Alexandria, was on the staff of the 
Colne Electricity Works. 

Mr. L. A. GomersaLL, of Erith, has been appointed assistant 
borough electrical engineer and assistant tramways manager 
at Keighley at £300 per annuin. 

Mr. G. W. CaLverRLey, who for the past eight years has 
been on the staff of the Yorkshire Electric Power Co., has 
resigned, having obtained another position. 


General.— Messrs. Huts and pve Lorsiniere (Brig.-Gen. 
E. H. Hills, F.R.S., and Major-Gen. A. C. J. de Lotbiniére, 
C.B.) have secured offices at 9, Victoria Street, Westminster, 
S.W., and have commenced work as consulting engineers. 

The Times states that Mr. A. Roperts has been appointed 
electrical engineer and inspector to. the Corporation of Lon- 
don, in place of the late Mr. H. R. Mott. k 

After 47 years’ service, Mr. THomas CiLarKE has retired 
from the post of senior telegraph overseer at the Manchester 
G.P.O. 

According to the Times, Mr. JoHN New.anps, C.B.E., 
C.1.F., late controller of the Central Telegraph Office, London, 
has beeh presented with a silver tea and coffee service on 
his retirement from Post Office service, after about 50 years’ 
service. 

Professor Frnpuay, of Aberystwyth, has been appointed to 
the Chair of Chemistry at Aberdeen University, in succession 
to Professor Soddy.—Times. 

Mr. F. E. Kennarp, B.Sc., M.I.E.E., late of Messrs. Sie- 
mens Bros., and Goldsmiths’ College, New Cross, sails for 
Colombo on the 25th inst., to take up an appointment at 
the technical school there. 

Councillor R. J. Witson, acting chairman of the Sunder- 
land Electricity Committee, has been seriously ill. 

On Monday, at St. George’s Church, Hanover Square, the 
marriage took place of Captain Lestiz Carr GaMaGE, M.C., to 
Miss Muriet Hirst, elder daughter of Mr. and Mrs. Hugo 
Hirst, of Fox Hill, Reading 

Mr. JosepH V. Gu, A.M.I.E.E., who for the past four 
years has acted as assistant electrical engineer to Messrs. 
Matthews & Yates, Ltd., Swinton, has resigned that post to 
take up the position of chief electrical engineer to Air-Plants, 
Ltd., 312, Deansgate, Manchester. 

Mr. GaskKELL, O.B.E., M.I.E.E., A.M.I.Mech.E., 
has resigned the position of chief engineer to the United 
Alkali Co., of Liverpool, Widnes, Spain and U.S.A., and has 
joined the board of Drake & Gorham, Ltd., as managing 
director, to take charge of industrial applications of electri- 
city, the company’s works, and the vehicle business. During 
the 18 years that Mr. Gaskell has been with the United 
Alkali Co. he has had a life experience in the equipment of 
their various works with power and chemical plant. Messrs. 
Drake & Gorham have been handling some big contracts dur- 
ing the last few years, including a complete generating station 
with an output of 10,000 kw. and arranged for extensions up 
to 20,000 kw., also another station with 3-geared turbine sets 
each of 1,000 kw. 


Roll of Honour.—Mr.. Norman WInNtTLEe, who is on the 
staff of the St. Helens Cable and Rubber Co., of Warrington, 
and who served in Gallipoli and France, where he was twice 
wounded, has been awarded the Military Medal for gallantry. 

Temporary Second Lieut. J. M. Tweepr Horxe, R.E., 
who has been awarded the Military Cross, is a certified elec- 
trical engineer in the Transvaal. 


{ 
‘ 
> 
_ 
Bae 
‘ 
‘ 
| 
4 
‘ 
: 
‘ 
( 
‘ t 
! 
Pel « 
i 
1 
] 
f 
] 
( 
‘ 
vs 


Vol. 85, No. 2,174, JuLy 25, 1919.] 


THE ELECTRICAL REVIEW. 


117 


Obituary.—Pror. A. W. Warp.—The Times records the 
death of Mr. A. W. Ward, Professor of Physics at Canning 
College, Lucknow, since 1589. 

Herr Emu Fiscuer.—The death is announced, at the age 
of 67 years, of Herr Emil Fischer, a celebrated German 
chemist. In 1902 he received the Nobel prize for chemistry. 

Lorp RayieigH, O.M., F.R.S.—The death of Lord Ray- 
leigh closes a career of research lasting over more than half 
a century. He was born in 1812, and educated at Cambridge 
University, “where he succeeded Clerk Maxwell in 1879 as 
Cavendish Professor of Experimental Physics, a position 
which he occupied until 1884; there he carried out determina- 
tions of the absolute values of the electrical units, of the first 
importance, and organised the teaching of physics. He was 
a finished mathematician, and effected important advances 
in almost every branch of physical science; as the discoverer 
of argon, in collaboration with Sir William Ramsay, he stood 
in the front rank of chemists. For 18 years he was professor 
of natural philosophy at the Royal Institution; he was chair- 
man of the Executive Committee of the National Physical 
Laboratory, scientific adviser to the Elder Brethren of Trinity 
House, secretary and president of the Royal Society, and 
Chancellor of the University of Cambridge. Lord Rayleigh 
was universally esteemed throughout the scientific world, 
was an Officer of the Legion of Honour, and a foreign member 
of the Institute of France, and during the war rendered 
valuable assistance to various Government departments. 


NEW COMPANIES REGISTERED. 


British Transmission Co., Ltd. (156,968).—Private com- 
pany. Registered July 12th. Capital, £5,000 in £1 shares. Manufacturers 
ot and dealers in engines and power transmission gear of all kinds, manu- 
facturers of and dealers in motor vehicles (petrol, electric or otherwise), cycles, 
ships, boats and aircraft, &c. The subscribers (each with one share) are : 
P. Butler, 119, Fortress Road, London, merchant; R. Pentony, Kenilworth, 
Newport Road, Stafford, engineer. The first directors are: R. Pentony, P. 
Butler, R. B. Cole (Caledon, Bridge of Weir, Renfrewshire), H. Tainsh 
(Fotheringay Road, Glasgow), and R. K. Manson (Darnley Road, Pollok- 
shields, Glasgow). Qualification, £10. Solicitor: A. N. Nain, 157, St. Vincent 
Street, Glasgow. Registered office: Craven House, Kingsway, W.C. 


International General Electric Co. (Incorporated) .—Parti- 
culars of the International General Electric Co. (Incorporated) were filed at 
Somerset House on July 12th, 1919, pursuant to Section 274 of the Companies 
(Consolidation) Act, 1908. The company was incorporated in New York on 
January 17th, 1919, for the purpose of manulacturing, exporting, importing 
and —— in electrical and other goods, &c. The capital is 20,000,000 
dollars in 10,000,000 7 per cent. cumulative preferred and 10,000,000 common 
stock. The British address is 83, Cannon Street, E.C., where W. C. Lusk 
is authorised to accept service of process and notices on behalf of the company. 
The file number is 1731F. ¥ 


Hurst Electrical Plant, Ltd. (4,738).—Private company. 
Registered in Dublin July 7th. Capital, £25,000 in £1 shares. Yo take over 
the business of dealers and manufacturers of every kind of electrical plant 
carried on as the ‘‘ Hurst Electric Manufacturing Co.”’ The first directors 
are: A. E. J. Hurst, Feddans, Marlborough Park, Belfast, electrical engineer ; 
Tt. H. Hurst, Largy, Bawnmore Road, Belfast, electrical engineer; J. A. 
McKee, Parkville, Antrim Road, Belfast, electrical engineer; T. F. 
Mackie, Belhaven, Deramore Park, Belfast, engineer. eee, 500 
shares. Solicitor: D. G. Dickson, 16, High Street, Belfast. Registered office : 
Brewery Buildings, Sandy Row, Belfast. 


Lamlok, Ltd. (157,017).—Private company. Registered 
July 14th, Capital, £2,000 in £1 shares. To acquire the business of con- 
sulting engineers, patentees, manufacturers and dealers in electric lamps and 
other fittings carried on at 36, Rusthall Avenue, Chiswick, under the firm of 
Lamlok. The subscribers (each with one share) are: C. G. M. Bennett, 21, 
FitzJames Avenue, Kensington, W.14, engineer; C. H. Jeficoat, 36, Rusthall 
Avenue, W.4, engineer. Life directors: C. G. M. Bennett and C. H. Jeffcoat. 
Solicitors: Phillips and Cheesman, 23, Havelock Road, Hastings. Registered 
office : 36, Rusthall Avenue, Chiswick, W.4. 


Central Motor Institute and Engineering Co., Ltd. 
(156,934).—Private company. Registered July llth. Capital, £3,000 in £1 
shares (2,000 ordinary and 1,000 founders). To establish at Nos. ll2a, 114a, 
1lé6a and 118a, Finchley Road, N., or elsewhere, a school of practical and 
theoretical education in driving and repairing internal combustion, gas, oil 
or steam engine or electric motor or any vehicle propelled by such engines, 
&c. The subscribers are: Capt. H. Atherton, Il8a, Finchley Road, N.W., 
500 ordinary and 375 founders; Capt. A. C. Cookson, 118a, Finchley Road, 
N.W., 500 ordinary and 375 founders; C. Djakelly, 34, Antrim Mansions, N., 
1,000 ordinary and 250 founders. Directors: Capt. H. Atherton and Capt. 
A. C. Cookson. Solicitors: Shield and Mackarness, 7, Union Court, Old 
Broad ‘Street, E.C. Registered office: 112a-118a, Finchley Road, N. 


Cox Carburetters, Ltd. (156,936).—Private company. 
Registered July llth. Capital, £50,000 in £1 shares (10,000 vendors). Ob- 
jects: To carry on the business of manufacturers and factors of and dealers 
in carburetters and accessories thereto, and parts thereof, and other devices 
or apparatus for the vaporisation or admixture of liquid or gaseous fuels for 
internal combustion engines, &c. The subscribers (each with one share) are : 
H. C. Holder, Nansley House, Hartlebury, Worcestershire, gentleman; A. Cox, 
Hawlech, Olton, Warwick, engineer. Permanent directors: A. Cox, R. C. 
Holder and J. A. Holder. Qualification, £500. A. Cox is a director of Blum- 
fields, Ltd. Solicitor: S. Vernon, 83, Colmore Row, Birmingham. Registered 
office : 70, Lower Essex Street, Birmingham. 


Mead & Jeffery, Ltd. (156,944).—Private company. 
Registered July Ith. Capital, £1,000 in £1 shares. To acquire the business 
of electrical engineers and contractors carried on by A. G. Mead and C. H. 
Jeffery at 23, The Avenue, West Ealing, under similar style. The subscribers 
(each with one share) are: A. G. Mead, 23, The Avenue, West Ealing, W.13, 
electrical engineer; ©. H, Jeffery, 16, Drayton Gardens, West Ealing, W.13, 
electrical engineer. Directors: A. G. Medi and C. H. Jeffery. Solicitor 
Savory & Co., 222, Strand, W.C.2. Registered office: 23, The Avenue, Weer 
Ealing 


Scottish Electrical Accessories, Ltd. (10,496).—Private 
company. Registered in Edinburgh on July Ist. Capital, £5,000 in £1 shares. 
Electrical, mechanical and general engineers and contractors, &c. The sub- 
scribers (each with one share) are: F. C. Gardiner, 14, St. Vincent Place, 
Glasgow, shipbroker; C. Ker, 115, St. Vincent Street, Glasgow, chartered 
accountant. The first directors are:. F.C. Gardiner and C. Ker. Secretary : 
H. C. Ferguson. Registered office: 53, Bothwell Street, Glasgow. 


Cooper & King, Ltd. (157,008).—Private company. 
Registered July 14th. Cupital, £1,000 in £1 shares. Mechanical, agricultural, 
electrical, hydraulic, sanitary and general engineers, &c. The subscribers 
(each with one share) are: R. G. Cooper, 6, Dogo Street, Cardiff, electrical 
engineer; C. King, 29, Cardiff Road, Llandaff, engineer. The first directors 
are: R. G. Cooper and C. King. Solicitors: Jenkins and Howell, Church 
Street Chambers, Cardiff, Registered office: 37, Westgate Street, Cardiff. 


Reliance Telephone Co., Ltd. (156,948).—Private com- 
pany.—Registered July lth. Capital, £25,000 in £1 shares. Manufacturers 
of and dealers in electrical machinery and appliances, especially telephones, 
telephonic apparatus, wires ani cables, &c. The subscribers (each with one 
share) are: R. C. McC. Poulter, 7la, Queen Victoria Street, E.C., solicitor ; 
C. T. Taylor, 82, Salisbury Road, Harrow, solicitor’s clerk. Directors: A. L. 
Collins, J. H. Smith and E. Siibermann. Solicitor: R. C. McC. Poulter, 
7la, Queen Victoria Street, E.C. 


A. L. Underwood, Ltd. (156,932).—Private company. 
Registered July llth. Capital, £12,000 in £1 shares. To acquire the business 
carried on by A. L. Underwood at 3, Queen Street, E.C., and the Albert 
Works, Forty Acre Lane, Canning Town, and to carry on the business of 
mechanical and electrical engineers, motor-car manufacturers, &c. The sub 
scribers (each with one share) are: A. L. Underwood, 3, Queen Street, E.C.4, 
engineer; A. M. Callow, 1, Catherine Street, City Road, E.C., electrical 
engineer. Director: A. L. Underwood. Solicitors: Maddison & Co., 13, Old 
Jewry Chambers, E.C.2. 


Telephone Supplies, Ltd. (156,950).—Private company. 
Registered July llth. Capital, £20,000 in £1 shares. Manufacturers of and 
dealers in electrical machinery and appliances, especially telephones, telephonic 
apparatus, wires and cables, &. The subscribers (each with one share) are : 
R. C. McC. Poulter, 7la, Queen Victoria Street, E.C., solicitor; C. T. Tayior, 
82, Salisbury Road, Harrow, solicitor’s clerk. Directors: A. L. Collins, 60, 
Upper Berkeley Street, W.; J. H. Smith. 15, King Street, Baker Street, W.. 
solicitor; and H. P. Smith, 8, Craven Hill, Lancaster Gate, W., director of 
Chadwick & Co., Ltd, Solicitor: R. C. McC. Poulter, 7la, Queen Victoria 
Street, E.C. 


J. F. Irvine & Co., Ltd. (10,510).—Private company. 
Registered in Edinburgh July 4th. Capital, £4,000 in £1 shares. Objects 
To construct, repair, maintain and run installations, wires, cables and other 
work of every kind for the supply and distribution of electricity. The sub- 
scribers (each with one share) are: J. F. Irvine, West Newport, Fife, electrical 
agent; Mrs. D. E. Irvine, Brambleband, West Newport, Fife. ; The first 
directors are: J. F. Irvine (managing director) and Mrs. D. E. Irvine. Secre- 
tary: J. Husband. Registered office: City Hall, Dock Street, Dundee. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Anglo-American Telegraph Co., Ltd. (2,891C).—Capital, 
£7,000,000 in £388,360 ordinary, £3,305,820 preferred and £3,305,820 deferred 
ordinary stock. Return dated May 23rd, 1919. All stock issued. £600,000 
paid. 26,400,000 considered as paid. Mortgages and charges, nil. 


Bastian Meter Co., Ltd. (53,304).—Capital, £20,235 10s. 
in 68,942 ordinary shares of 5s. and 3,000 preference shares of £1 each. 
Return dated May 13th, 1919. 39,672 ordinary and 2,011 preference shares 
taken up. £3,082 10s. paid, being 5s. per share on 4,272 ordinary and 1s. per 
share on 2,011 preference. £8,850 considered as paid on 35,400 ordinary. 
Mortgages and charges, nil. 

Birkdale District Electric Supply Co., Ltd. (70,259).— 
Capital, £50,000 in £5 shares. Return dated May 7th, 1919. 9,200 shares 


taken up. £5 per share called up on 6,000 and £4 10s. per share on 3,200. 
£44,400 paid. Mortgages and charges, £6,000. 


CITY NOTES. 


Mr. W. F. Hamilton, K.C., presiding at 

Anglo-Argen- the annual meeting held on July 14th, said 
tine Tramways that peace had only just been signed, and 
Co., Ltd. there had so far been no material reduction 

in the price of coal. Their supply com- 

pany, being a German company, was black-listed, and so was 
unable to buy fuel from any part of the British Empire or 
from the U.S.A. The board endeavoured, but in vain, to per- 
suade our Government to allow them to purchase British coal 
upon the condition that it should be used only for generating 
the power to be supplied to their company. The ground of 
the application was that the prohibition seriously injured this 
company and benefited the German company by increasing 
the profits it made upon its contract with their company for 
the supply of power. The name of the supply company was 
removed from the black-list towards the end of April, but 
sufficient time had not yet elapsed for any material benefit 
from the removal to be felt. The traffic receipts were £209,131 
in excess of the year 1917. Indeed, they nearly touched those 
of the record year, 1913. The key of the whole situation was 
the cost of electric energy. The supply company mostly used 
hard wood, spoilt maize and grain as fuel. In 1913, their record 
year, the average cost of current per KW.-hr. was 1.45d., and 
in 1918 the cost was 3.66d. With a car mileage of 50,872,935, 
£346,500 was charged to revenue under the head of traction 
in that year, whereas in 1918, with 53,118,576 miles, the 
amount was £891,632. They had thus now to pay for power 
about £545,000 more to earn the same traflic receipts. The 
directors regretted that, having regard to the uncertain labour 
position and to the cost of current during the first five months 
of this year, they were unable to recommend the distribution 
of any part of the £83,042, standing to the credit of the profit 
and loss account, by way of dividend on the first preference 
shares. After referrine to labour troubles, the speaker con- 
sidered the question of fares. When their concession was 
granted a uniform fare of 10 cents was sanctioned upon the 
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ground that it was fair in the interests of the City of Buenos 
Ayres, and was sufficient to give an adequate return upon the 
capital already invested and to be invested in the company. 
Within the last four years, however, wages and the cost of 
coal and materials had increased by leaps and bounds, and the 
expenditure on wages and materials was not likely to become 
less. In London, Paris and other French cities, and in 
Brussels, tramway fares had been raised from 20 to 50 
cent., and railway passenger fares in the United Kingdom had 
been increased by 50 per cent. The municipality, therefore, 
could not help recognising that their application for permis- 
sion to raise the 10 cent fare by 20 per cent. only to 12 cents 
was most reasonable, especially taking into consideration that 
since 1913 they had paid no dividend at all on the ordinary 
shares, and that during the last two years they had been 
unable to pay any dividend at all on the share capital of 
£8,950,000, and that the arrears of preference dividends on 
the two classes of preference shares to June 30th last amounted 
to £833,250. They had provided the city of Buenos Ayres 
with what they believed to be the best and cheapest tramway 
system in the world, and they confidently looked to the muni- 
cipality to grant their petition and thus enable them to satisfy 
the demands of the employés, and to give shareholders a fair 
and reasonable return. The manager cabled that there was 
every prospect of improved receipts during the current half- 
vear. They would have the advantage of some reduction in 
the price of current, and if they had no further labour 
troubles, and obtained the sanction, which they were seeking, 
to charge increased fares, this year should show a material 
improvement in their position. The traffic receipts up to 
May 27th last showed an aggregate increase over the cor- 
responding period of last year of £68,612, but, owing to the 
strike, this was converted into a decrease of £16,586. How- 
ever, they were slowly regaining the lost ground, the last 
traffic return received—that for the week ending July 9th— 
having reduced this decrease to £7,237. 

Sir GeorGe Tovucue, in seconding, said that the credit to 
profit and loss account of about £83,000 would go a very 
small way towards satisfying the arrears on the preference 
shares, and any payment of that nature now would only 
complicate any arrangement for dealing with the whole 
amount in a comprehensive manner. What, however, chiefly 
influenced them in deciding that it would be unwise to dis- 
tribute that balance was the general situation in the Argen- 
tine and the burdens which had been cast upon them. 
Altogether the company was in rather a poor financial position 
as regards its revenue. Labour was a very uncertain factor. 
The demand for shorter hours and more pay was universal. 
Other expenses were likely to be put upon them during the 
current year. These would represent serious additional bur- 
dens which were never contemplated when the concession 
was granted and the fares were fixed. They did not object 
to laws intended to improve the condition of the workers if 
they were put in a position to comply with those laws on 
an economic basis. The high costs of living had hit wage 
earners very hard; the purchasing power of their wages had 
been decreased; they undoubtedly needed more money, but 
all increases had to come out of fares. These fares were 
fixed under totally different conditions to those which pre- 
vailed to-day, and if operating expenses in future were to be 
on a new scale, revenue must be on a new scale also. It 
was not only the labour costs, but the cost of everything they 
used had gone up, and it would be unreasonable to say that 
in a world of dearness the one thing which was to remain 
cheap was tramway travelling; the thing could not be done. 
They could not divide more than they could collect. Let 
the State put them in a position to improve their revenues, 
and it would give security to everyone in their employment, 
but if they had to struggle on year after year shaking hands 
with hunger, then there would be no security for anyone, 
and they would have no chance of improving the service 
for the public. There were some charges, like fuel, where 
they might hope to find an improvement in time to come. 
The cost of fuel would never go back to pre-war prices. 
Mr. Smillie and his friends would not permit of that. In 
the past vear they had suffered sorely from the heavy cost 
of fuel. It was not only last vear; last year was the worst: 
the cost last year in excess of the pre-war price was more 
than half-a-million sterling. They need not, therefore, ask 
where their dividends had gone. This high cost hit everyone 
who had to use fuel in South America, but it hit them par- 
ticularly hard. Their burden was accentuated by the fact 
that they did not own power stations or mains: the chief 
source of the supply of electric current in Buenos Ayres 
was, and is, the supply company. It supplied also the tram 
Ways under contract made in 1904, and reconstituted in 1909, 
and this contract operated for the life of the concession. 
Under that contract the price of current varied with the 
price of fuel. The supply company was naturally put on 
the black list. That was intended to weaken it; it certainly 
increased their difficulties in obtaining fuel, but it failed to 
prevent them doing so. It made the operation much more 
costly, however. Unfortunately, this agaravated cost re 
coiled. on this: company. The cost was bad enough owing to 
the high price of coal in the case of people who could set 
it. but it was accentuated in their case owing to the inability 
of the supply company to obtain coal. and they consequently 

iad to burn substitutes at a greatly increased cost. The 
situation was a very curious one. It would be almost Indi- 
crous if it were not so serious. The black list was intended 


to weaken the German company and to aid the British. It 
actually cost the British imvestor enormous sums every 
month, and the Government action was intended to penalise 
any German interest concerned in the supply company. The 
actual effect. was to bolster up that company at great cost 
to the British investor. Their experience showed the in- 
evitable drawback of international relations in neutral coun- 
tries during war. It also showed how easy it was to ‘do 
mischief in trying to do good. The last thing the Government 
wished to do was to hit British interests, but what they 
actually did was to club away their dividends. He did not 
know the extent of the German interests in the supply 
company at the present time. They were taken off the black 
list in April, but up till May they had had practically no 
coal, and the company had not received any benefit from 
the new condition of things. No doubt things would be 
better in the future, but he considered it highly objectionable 
that any organisation subject to German control should in 
future be involved in the economic life of the company. He 
made that statement entirely on his own responsibility, but 
he believed that his views on this subject would be shared 
by every member of the board, and by their colleagues in 
Brussels who controlled the ordinary stock. 


The annual meeting was held on July 

Edmundson’s 17th at Salisbury House, E.C., Mr. P. 
Electricity Debell Tuckett presiding. The chairman 
Corporation, said that increasingly difficult as had been 
Ltd. the conditions affecting their business 
throughout the war, they had been in- 

finitely more difficult during the past year, whilst at the 
present time they had reached a stage which he could only 
characterise as impossible. Wages and salaries had risen— 
he would not say out of all reason, because the diminished 
purchasing power of money had inevitably necessitated an 
unprecedented increase, but they had risen, and since the 
close of the year had still further risen to an extent which 
rendered it extremely difficult to meet them and the heavy 
increase in their other expenses, and yet make a profit with 
their restricted output and their limited rates of charge. 
Excluding the Lancashire Power Co., their total wages in- 
crease for the past year amounted to over £26,000 as com- 
pared with 1917, and to nearly £42,000 as compared with 
1914, whilst at to-day’s level there was a further increase of 
many thousands a year. Apart, however, from its direct 
bearing on their wages bill, the general wage increase had 
enormously enhanced the cost of all the plant and materials 
they required to use. The increased price of coal alone 
represented an increased cost to them of £21,400, as com- 
pared with 1917, and of no less than £78,250 as compared 
with 1914, and now they were faced with an additional cost 
of something like £35,000 a year if the threatened increase 
of 6s. a ton was actually imposed. Moreover, much of the coal! 
was of markedly inferior quality, but they had to take, and 
be thankful to get, what the Coal Controller assigned them. 
During the past year there had been a further shrinkage in 
their lighting output, due partly to the extra four weeks” 
summer time, and to the shop and other lighting restrictions 
in force last year, but mainly to the rationing of their con- 
sumers under the Household Fuel and Lighting Order, which 
had had, and was still having, a most serious effect on con- 
sumption. At the same time the munitions load fell off 


. rapidly at the end of the year after the armistice, so that 


for the first time their power output showed a slight re- 
duction, and this reduction had been still more marked since 
the close of the year. The high cost of labour and materials, 
the uncertainty as to the Government's attitude towards in- 
dustry, and the general unsettled tendencies of the times 
had made manufacturers reluctant to embark on new de- 
velopments or to commit themselves to extensive production 
for which they might not find a market. Consequently they 
still awaited the industrial activity so urgently needed in the 
country’s interests, and which they needed to replace their 
lost munitions load. To meet those adverse conditions they 
had increased their rates of charge wherever it had been 
open to them to do so, but with their reduced output and 
their costs more than doubled, the increases of 20 per cent., 
30 per cent., or 40 per cent. over pre-war rates, which they 
had in most cases been able to make, had not adequately 
compensated them. Their contract department had carried 
out a number of important contracts for the Admiralty, the 
War Office, the Air Ministry, and the Ministry of Munitions, 
at Rosyth, Collinstown. East Fortune. Eastleich, Gormanston, 
Osea Island. Rendcomhe, Longside, Halton, Shoreham, New 
bury, and elsewhere, the total turnover beins far the largest 
they had ever had. The profit on working the local authori 
ties and other undertakings showed a useful incresse of £570. 
Proceeding to refer in detail to the various subsidiary under- 
takings, the chairman said that Bromley, which was 
essentially a residential lighting undertaking, again 
suffered severely from the lighting restrictions, and had 
further reduced its ordinary dividend from 5 per cent to 
4 per cent. Folkestone had reduced its ordinary dividend 
from 7 per-cent. to 5 per cent., and Ramsgate, which paid a 
8 per cent. ordinary dividend for 1917: had passed its dividend. 
Melton Mowbray and Wycombe; which paid ordinarv divi- 
dends of 2 per cent. and 3 per cent. respectively for the 
previous year. both passed their dividends owing to the bur- 
den of their increased costs, including heavy repairs. The net 
result of the year’s working was that, after providing for 
the cumulative preference dividend, they were able to add 
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£1,638 to the previous carry forward, and under the circum- 
stances, he thought that was as satisfactory a result as 
they could expect. They had sold £10,000 war loan, and 
during the current year they would probably have occasion 
to sell the remainder as well as their war bonds, in order to 
meet the cost of plant extensions, which could not be car- 
ried out during the war, and which were now urgently re- 
quired. Last year he referred to the fact that, independently 
of the Lancashire Power Co., they had connected over 20,000 
KW. of additional load during the war period without any 
corresponding capital expenditure on additional plant. To-day 
they had to record a further connection of 4,400 k.w. The 
fact that the price of all plant was now double and treble 
what it was before the war unfortunately called for far 
larger capital resources than would otherwise have been 
required, and in the course of the next few months they 
would have to give serious consideration to that aspect of 
the position. In that connection it might be pertinent for 
him to observe that, unless the Government were themselves 
prepared to shoulder the burden which they had hitherto 
borne, it was incumbent on them to recognise the necessity 
of sanctioning rates of charge which would enable them to 
earn a fair return on capital. Last summer the Statutory 
Undertakings (Increase of Charges) Act was passed for the 
purpose of affording electric supply, gas, and other statutory 
undertakings some relief from the burden of war conditions. 
lt authorised the Board of Trade to sanction a temporary 
increase in the maximum rates of charge sufficient in the case 
of companies to make good three-quarters of their pre-war 
ordinary dividends where a reduced profit to that extent had 
heen shown in their previous year’s accounts. On the other 
hand, in the case of local authority undertakings, it autho- 
rised the sanction of increased rates sufficient to cover in- 
terest and sinking fund charges. In practice that meant that 
it was only after they had suffered a loss in one year that 
they were entitled to Safeguard themselves against its re- 
currence in the following year, and in their case it further 
meant that where no return was being earned before the 
war, they were entitled to no relief to enable them to earn 
any now, but how a company under statutory obligation to 
spend fresh capital year by year could be expected to carry 
on indefinitely under these condition it was difficult to under- 
stand, and he did not believe it was ever intended that a 
company so situated should be deprived of the relief which 
it was entitled to claim under the Electric Lighting Acts, but 
that was the way in which the Board of Trade had inter- 
preted the Act. It seemed all the more unfair when con- 
trasted with the treatment accorded to the local authority 
undertakings, whose interest and sinking fund charges ordi- 
narily amounted to 7 per cent. or more on their capital, the 
whole of which they were entitled to recoup themselves if 
they could do so by increasing their rates of charge. He could 
see no valid reason for that discrimination, and if the Board 
of Trade’s interpretation of the Act was correct, he regarded 
it as a very disquieting feature that Parliament in these 
wholly abnormal times should grudge them the fuller measure 
of relief which they so badly needed, simply because they 
had the misfortune of being a company, for they were per- 
forming an identical public service, the value of which during 
the war had been most fully acknowledged. During the war 
they had increased their obligations by the connection of 
nearly 25,000 kw. of additional load, and yet they were no 
better off. It was not only most unfair and unreasonable that 
they should be condemned to remain in such a position, but 
what was perhaps more to the point, it would soon become 
impracticable for them to carry on the business under such 
conditions. In a number of their towns they were still 
limited to a maximum of 7d. per unit, which obviously afforded 
them an insufficient margin of increase, when the London 
companies with their far richer areas and far larger stations, 
had found it necessary to raise their rates to 8d. and even 94d. 
ner unit, and now, with the prospect of a further increase of 
6s. per ton in the price of coal, their maximum rates required 
revision in practically all cases. With the resumption of 
building operations, and with the revival of industrial activity 
which they all hoped to see, and must see, if the country was 
to escape the disastrous consequences which could not otier- 
wise be avoided, extensions would be called for in many 
directions; but what inducement conld there be to expend 
fresh capital, or how would it be possible to raise fresh 
capital, if they were not assured the right to charge prices 
commensurate to their increased costs? Last year, owing 
to the conditions with which they were confronted, over 
£500,000 of their capital earned no return whatever. There 
had been a great deal of loose talk lately about cheap elec- 
tricitv, and with the return of more normal times electricity 
would again cheapen. as it had done steadily in the past. 
provided they were afforded the means of adopting improved 
methods of production bv being given the right to live, but in 
the meantime how could electricity be cheap in the popular 
estimation, when the cost of labour. coal, and all other 
materials was more than doubled, and was still on the ap 
erade? No progressive industry like theirs could possibl¢ ser ce 
the growing needs of its customers with satisfaction to itself 
or them; and indeed it could not long survive, if it was 
deprived of its life’s blood bv being denied the right to earn 
a fair return on capital. No exception was taken to the 
demand of their men to be paid for their labour, or of the 
coal merchant to be paid for his coal, or the manufacturer 
to be paid for his plant, although they required twice and 


three times what they were getting before the war, but when 
it came to the unfortunate shareholder whose hard-earned 
savings had been devoted to creating the public service enter- 
prise out of which those payments were made, he was appar- 
ently expected to derive so much satisfaction from his virtuous 
self-sacrifice that he would not only be content to forego any 
return on his capital, but would also be prepared to furnish 
further capital on the same philanthropic basis. That feature 
of the situation was a vital one, and it was high time to 
emphasise the importance of the principle that a company 
performing a public service under onerous statutory obliga- 
tions should in these times be as much entitled as a muni- 
cipality or a private trader to the minimum return necessary 
to enable it to perform its functions efficiently and to the 
satisfaction of those it served. They were not alone in their 
sufferings, for many other undertakings similarly situated 
had suffered similarly from the same causes that they had, 
but their case was peculiar in this respect, that they were 
far the largest organisation combining a number of small 
undertakings particularly susceptible to the present adverse 
conditions, and so the effect was aggravated with them. 
They were making steady progress prior to the war with 
every prospect of earning a moderate return on their capital 
in the course of a few years, and if they were given fair 
treatment now, there was no reason why their fututre pro- 
spects should be any less promising, for no one could doubt 
that the demand for electricity would be greater than ever, 
once the country settled down to work, but they must be 
given the only means open to them of meeting the utterly 
changed conditions which the war had brought about. Thev 
were continuing to press on the Board of Trade the urgency 
of their needs, and he could not doubt that they would suc- 
ceed in doing so, and that they would consent to take the 
necessary measures to enable them to meet them. Mr. 
Tuckett proceeded to criticise in some detail the Electricity 
Supply Bill which, he said, would vitally affect the whole 
future of the industry. but whether it would do so benefically 
or otherwise largely denended on the amendment it under- 
went at the hands of the Select Committee which was now 
considering it. 

Mr. Stanley Beeton seconded the motion, which was 
carried unanimously. 


Stock Exchange Notices.—Applications have been made to 
the committee to appoint special settling days in :— 

Monte Video Telephone Co., Ltd.—217,135 ordinary shares of 
£1 each, fully paid (Nos. 1 to 72,680, 73,001 to 159,492, and 
160,001 to 217,963), in lieu of the ordinary and preference 
shares now quoted. 

Power Gas Corporation, Ltd.—50,000 ordinary shares of £1 
each, fully paid (Nos. 250,001 to 300,000). 

General Electric Co., Ltd.—16,000 ordinary shares of £1() 
each, fully paid (Nos. 90,001 to 105,000). 

Callender’s Cable and Construction Co., Ltd.—10,000 ordi- 
nary shares of £5 each, fully paid (Nos. 70,001 to 80,000); and 
py sod ordinary sharés of £5 each, fully paid (Nos. 40,001 to 

) 

The following security has been ordered to be quoted in 
the official list :— 

Melbourne Electric Supply Co., Ltd.—20,000 7 per cent. 
first cumulative preference shares of £5 each, fully-paid (Nos. 
10,001 to 30,000). 


Companies Struck off the Register.—The following, it is 
officially announced, have been struck off the register and are 
dissolved :— 

Acousticons, Ltd. 

British Lubricants, Ltd. 

Defries, Ltd. 

Electrical Industries Development Co., Ltd. 

Electric Hiring Syndicate, Ltd. 

Electro-Chlorination Syndicate, Ltd. 

Provincial Gas Traction Co., Ltd. 

Tube Cleaners, Ltd. 


The following will be struck off the register within three 
months, unless cause is shown to the contrary :— 


Birmingham Electrical Accessories Manufacturing Co., Ltd. 
British Compressed Air Pumps, Ltd. 


Arbroath Electric Light & Power Co.—Mr. E. Cowan, 
presiding at the annual meeting, said that the year had been 
@ record one for the company as regards trade, but the cost 
of all materials had sone up enormously, with the result 
that the profit had been much the same as in the previous 
year. There was a large demand for current by new con- 
sumers, but it was exceedingly difficult to get the necessary 
plant. When these difficulties were past the company. had 
a@ period of prosperity before it. 


Overhead Railway Co.—Interim dividends for 
the half-year at the rate of 5 per cent. per annum on the 
preference shares, and 24 per cent. per annum on the ordinary 
shares. Income tax at the rate of 6s. in the £ will be 
deducted. 


Greenwood & Batley, Ltd.—Final dividend of 10 per cent. 
on the ordinary shares, making 15 per cent. for the year: 
£6,000 to depreciation; £7,000 to reserve; £14,422 carried 
forward. Last year the dividend was 17} per cent. and 
£50,000 was put to reserve. 


Lima Light, Power & Tramways Co.—Dividend of 14 per 


cent. 
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St. James’ & Pall Mall Electric Light Co., Ltd.—Interim 
dividend at the rate of 7 per cent. per annum on the prefer- 
ence shares and 7 per cent. per annum on the ordinary shares 
for the half year. 


New Issues.—It is stated in the ‘* Times ”’ that the new 
issue of Fellows Magneto Co., Ltd., was over-subscribed, and 
that that of Petters, Ltd., was considerably over-subscribed. 

Adelaide Electric Supply Co., Ltd.—Applications are in- 
vited for 250,000 5 per cent., free of tax, ““A’’ cumulative 
— shares of £1 each at par. The list closes on July 
sth. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Dividend on the ordinary shares for the half-year at the 
rate of 5 per cent. per annum. 


Tramways Light & Power Co., Ltd.—A petition to the 
Court for confirming the reduction of capital from £700,140) 
to £616,600 is to be heard on July 29th. 


South American Light and Power Co., Ltd.—Dividend of 
5 per cent., less tax. £4,694 is written off concession and 
goodwill account. £2,800 is to be carried forward. 


Bournemouth & Poole Electricity Supply Co., Ltd.—In- 
terim dividend on ordinary shares at the rate of 5 per cent. 
per annum, less tax. 


Hadfields, Ltd.—Interim dividend of 6d. per share, free 
of tax, oh the ordinary shares. 


STOCKS AND SHARES. 


Turspay EVENING. 

Ir cannot be said that the Stock Exchange markets have 
entirely recovered yet from the etfect of the peace celebra- 
tions. Business started off, after the holiday, in 4 quiet way, 
and, although spasmodic activity broke out in various direc- 
tions, it was not of sutticient volume to encourage any great 
hopes of returning activity on this side of the August holidays. 
Settlement of the North-Kastern Railway dispute was neutra- 
lised as a market factor by the outbreak of still more serious 
trouble on the Yorkshire coalfields. The latter, in addition to 
the sporadic strikes in other parts of the country, are raising 
a feeting of profound disgust in the minds of the majority 
who want to settle down and get on with the work now that 
the war is won, but whose efforts are headed off in every 
direction by strikes and similar troubles. 

The increase of 6s. per ton in the price of coal which came 
into force on Monday is another element making for uncer- 
tainty in business circles. The heavy fall in the American 
exchange militates against this country, while it has the 
effect, of course, of putting up the prices of all American 
securities. New York telephone 44 per cent. bonds have risen 
to 94, and a number of other issues connected with American 
and Canadian utility undertakings go up a dollar or two per 
diem. Until the rate of exchange becomes more stable, it is 
bound to remain an uneasy consideration. While in some 
ways the heavy price which this country has to pay for 
dollars is beneficial to the United States, there are other 
directions in which it operates against trade prosperity, so 
that it is. to the interests of both countries for a reasonable 
level to be found. Until this is reached, trade conditions be- 
tween the two countries are bound to. be liable to severe 
tluctuations. 

The St. James’s and Pall Mall Electric Light Co. has 
declared an interim dividend at the rate of 7. per cent. per 
annum, being the same as that of twelve months ago, but the 
shares have dropped to 6} on the announcement. City of 
London ordinary are lower. Otherwise the electricity supply 
market is very quiet, and the incidence of the coal rise, added 
to the various labour disturbances, leave proprietors in a state 
of bewilderment that is not assisted by the outlook for the 
industry in connection with the Government's Electric Supply 
Bill. It may be said, perhaps, that the outlook for London’s 
electric lighting business has seldom presented such conditions 
of uncertainty as prevail at the present time. Fortunately 
shareholders are of philosophic temperament, and are content 
to wait and see. General Electrics have risen to 22, but other 
manufacturing shares remain heavy. English Electrics 
dropped back to 25s. 44d., after being 26s. 3d. Electric Con 
+ weakened to 1}. British Aluminium have lost 
Qs. 6d. 

Statements are made to the effect that fresh revolutionary 
movements are afoot in Mexico, and whether true or not, have 
caused a fall of five points in Mexico Tramways common 
shares to 42}, together with weakness in the rest of the 
Mexican group. Anglo-Argentine Tramways are rather duller 
by reason of the floods reported in some parts of the Argen 
tine Republic. which have had_a depressing effect upon the 
railway stocks, and, through the latter, have reacted upon 
the tramways descriptions. Brazilian Tractions are quiet, and 
in British Columbian Electrics the deferred has shed 2 points, 
oe — 1. Rio Tramways Ist mortgage bonds advanced 

Marconis have recovered to 5}, and’the market for the 
subsidiaries is also a little better. Marines picked up to 3}. 


Men in the market are bombarded daily with questions as to 
how they regard the outlook in view of the progress which 
the legal case has made so far, but the opinions expressed are 
mostly guarded, with a hopeful tendency. West India and 
Panama shares have gone back to 12; amongst the higher- 
priced cable issues there is a slight improvement on balance. 
Although the pressure to sell such stocks in order to apply 
for the Victory Loan has now been withdrawn, there are 
post-war considerations that lead to a little hesitation im 
regard to holding submarine shares. Amongst these, the pro- 
bable competition of wireless and aeroplanes is_ urged. 
Regular readers of these notes in the Electrical Review may 
remember how, years ago, cable stocks fell very heavily 
when the idea was first mooted of the wireless telegraph be- 
coming an active competitor with the cable companies, but 
the shrinkage in the stocks of the latter has been more than 
recovered in the subsequent years. 

As illustrating the kind of movements caused at the pre- 
sent time by the abnormal American exchange, it may be 
noted that Cities Service common shares are 60 higher at 
560. Montreal Light and Power common are up 25 to 260. 

Adelaide Electric 6 per cent. preference rose § to 4j 
on the forthcoming issue of 250,000 new 5 per cent. tax-free 
preference shares at £1 each. Brisbane Electric ordinary at 
51 are 5s. lower. Bombay Electric Supply ordinary £10 shares 
have again been dealt in on the extraordinary basis of 59} 
and 60. Melbourne Electric preference gave way 1-16 to 
5 9-16. British Electric Traction ordinary drooped to 41. 

Telegraph manufacturing descriptions are dullish, Henley’s 
easing off to 23, Callender’s to 93, Siemens to 63. The iron, 
coal, steel and armament shares are very heavy owing to the 
strikes and the rise in the price of coal. Rubber shares re- 
main inanimate. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Companies 


Dividend Price 

July 22, 

1917, 1918, 1919, Rise or fall, 
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0 THE ELECTRIFICATION OF BRITISH RAILWAYS. 
h 
d By F. W. CARTER, M.A., M.inst.C.E. 
r- 
iy (Concluded from page 69.) 
- In the early development of an art radical improve- _— variations complementary to one another as far as 
O- ment may be anticipated with confidence, but as time ™ay be practicable. Sy power’ 
- progresses improvements are likely to become more It is proposed that power for the electrical work 
ty of railways shall be taken from generating 
ly and more of a minor character. An improvement in stnniene operated by independent corporations 
“A one system of operation frequently leads to improve- created for the purpose, and supplying also the in- 
in ment in others. The high-voltage continuous cur- dustrial and social needs of large districts. This is 
rent system was advocated by Mr. Hobart* many yndoubtedly sound policy, making for economy not 
“4 years ago, but its recent development is largely the only on account of increased efficiency resulting 
at result of the rivalry of the single-phase system. The from the greater size of the units of plant and ot 
single-phase traction motor has very large internal sayings resulting from operation on a large scale, 
45 losses to be dissipated as heat, and improved methods _ put also on account of the improved load factor 
at of ventilation became necessary to render it opera- which accrues from the combination of diverse loads. 
tnd tive; the use of similar methods with continuous cur- The generation of electric power for railway opera- 
94 rent motors has, however, resulted in increased tion has no peculiar features requiring it to be 
” capacity undreamed of a few years ago, and heating —_ separated from generation for other industrial pur- 
ie of motors is now rarely a limiting consideration, poses, and it is therefore merely wasteful to generate 
i, whilst the increased losses that are allowable give 4 tor the railways separately. 
he welcome freedom to the designer and permit im- The nature of the steam locomotive places it under 
nif provement in other directions. disabilities from which the electric locomotive is 
The polyphase system has an advantage in the free. It consumes fuel whether it is in its shed or 
matter of regeneration, which is automatic and out, whether it is hauling a train or standing; a 
natural to it; but the accompanying disadvantage of large fraction of its life is occupied with tube-clean- 
sensibly constant speed operation, necessitating the ing, oiling and overhauling. An electric locomotive, 
a matching of wheels of locomotives required to work —_on the other hand, consumes power only when run- 
. together with best advantage, is grave, and renders ning, and the time required for the daily overhaul is 
1.8 this systeny of limited use only for ordinary rail- insignificant. Much greater service can accordingly 
3 4 ways; the so-called split-phase system, since it uses be got from the electric engine in a given time, and 
+ polyphase motors, is subject to the same disabilities. the number of locomotives required for a given 
3 Regeneration is attainable with some complication in traffic is correspondingly smaller. Experience has 
D0 other systems, being used on the Chicago, Milwau- — shown that in general, half the number of electric 
he kee and St. Paul locomotives, for instance; means locomotives is more than equivalent to a given num- 
.* for employing it in connection with suburban pas- ber of steam locomotives in service capacity. 
1 2 senger service are being eagerly sought, but up to In this country, where the number of locomotives 
;* the present it is generally felt to be hardly worththe per mile of route is unusually large, at least a half 
‘3 complication involved. It will be understood that of the capital expense of electrification, apart from 
regeneration always reduces load factors of generat- that of generation, will be in the locomotives—the 
a's ing station and sub-stations, and in fact may at times line conductors, the sectionising apparatus, the 
8 0 lead to reverse or negative loads, requiring special bonding and the substations accounting in the total 
| : apparatus to control and absorb them, so that the for the other half.* The cost of an electric locomo- 
2° complication does not necessarily end with the train _ tive is much greater than that of a steam locomotive 
5 0 equipment. of equal speed and draw-bar pull, and may be taken 
2S Electrification of railways should not be viewed roughly at two and a half times the price. The 
23 simply as a question of the supersession of the steam _ following table conipares the cost of steam and elec- 
90 by the electric locomotive, for the steam railway lias tric locomotives for equal traffics : — 
. 3 grown up around the steam locomotive, and the Steam Electric 
7 9 whole method of working the traffic accords with the Locomotive. Locomotive. 
limitations and characteristics of this machine. Number required ...... 1 4 
$0 Electrical operation should in like manner be con- Cost, each ............ 1 24 
Til ducted to suit the characteristics of the electric loco- oi eee 1 14 
aH motive and indeed of the whole plant. It will take Taking the cost of electrification to the railway 
=;8 time for the traffic departments of our railways to as double that of the electric locomotives, its amount 
adapt themselves to methods of working the traffic js seen to be about two and a half times that of the 
bb appropriate to the new methods of operation, but steam locomotives required to work the traffic. 
= confidence may be felt that economic estimates based The number of steam locomotives in service on 
= on present methods of working will be improved the railways of England and Wales was in 1913 
u 7 upon as more suitable methods are discovered. _ approximately 20,000; the cost of electrifying these 
s8 In general the large power available at any point railways may therefore be estimated at about the 
ee of an electrically operated railway and the long con- cost of 50,000 steam locomotives, or roughly, say, 
Nil tinued duty of which electrical apparatus is capable, £175,000,000. In making this estimate of the cost 
Nil remove limitations under which steam operation to the railways, however, the value of the displaced 
= suffers, and thereby give greater freedom to the steam locomotives was left out of account on the one 
traffic managers in dealing with the problems of their hand, and the cost of alterations to existing struc- 
0 0 departments. At the same time if the best results are tures on the other. The displaced locomotives 
ul to be obtained, they should recognise certain limita- —_ would doubtless be used up largely during the period 
4.6 tions of electrical operation; of these perhaps the of transition, and what was before paid far renewals 
8 10 most important is the desirability of spreading the would in some measure be available towards the ex- 
.°S whole load as uniformly as practicable, both in time —_— penses of electrification; this therefore tends to re- 
5.3 and space, thus making most efficient use of station- duce the above estimate, whilst the alteration to 
8 0 ary plant and reducing the investment therein. structures tends to increase it. The total cost to the 
2 Closer association between goods and passenger de- country, however, includes the addition to the power 
0-0 partments is desirable in order to make their load = 
4 cae a oo These proportions are based on the high-voltage con- 
‘Be * See Journal, Inst. Elec. Engs. Vol. 36, page 272. tinuous current " 
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plant and transmission system that the electrification 
entails, and this, although costing much less than if 
generating stations were put up tor the sole use of 
the railways, is likely to be considerable. Taking all 
these matters into account it is probable that the 
total cost to the country if all the railways of Eng- 
land and Wales were electrified would be of the order 
of £250,000,000, requiring an annual sum of 
£12,500,000 to pay interest at 5 per cent. These 
figures are based on pre-war estimates, but it may be 
assumed that permanent increases must be met by in- 
creased rates. 

The revenue train-mileage for England and Wales 
in 1913, was approximately 340 millions, and if this 
figure be taken as applicable to settled conditions 
under electrical operation, the capital burden of the 
electrification will amount to about 9 pence per train 
mile, the estimate being of course based on present 
methods of working the traffic. There are two ways 
in which this annual expense might be met, one by 
reducing working expenses and the other by so 
modifying methods of traffic working as to increase 
the net receipts by increase of revenue. 

As regards working expenses the most important 
saving is in coal. A modern power station, employ- 
ing turbo-generator units of large capacity for a 
railway load, consumes on an average not more than 
two-fifths to one-third of the amount of coal con- 
sumed by steam locomotives working the same 
traffic, for in this country an unusually large amount 
of shunting is done, the mileage being as much as a 
third of the total revenue mileage, goods and pas- 
senger; and in shunting operations the saving in coal 
under electrical working may, with suitable locomo- 
tives, amount to 75 per cent. The total amount of 
coal used for locomotives in England and Wales in 
1913 was between 11 and 12 million tons, so that an 
annual saving of the order of 7 million tons might 
be expected if the railways were worked electrically. 


‘The pre-war value of this was probably some 3 or 4 


million pounds; its future value can hardly be esti- 
mated, but is undoubtedly much in excess of this. In 
addition to the saving in quantity, however, the 
quality of the coal may be lower and the size smaller 
for a generating station than ts required for steam 
locomotives, whilst if distillation for the recovery of 
volatile products is considered desirable in connec- 
tion with steam raising this can be effected; the coal, 
moreover, has not to be loaded into tenders and car- 
ried with the locomotive, but delivered in large quan- 
tities to a few centres, situated where practicable in 
colliery districts. The money saving is accordingly 
more than in proportion to the quantity saving. 
from the point of view of the country’s interest, 
moreover, the need for conserving the coal resources 
enhances the value of any saving that can be made in 
this direction, and under Government control it is 
possible to give this consideration its full weight in 
reachiny a decision concerning electrification. 

As regards running expense apart from fuel there 
is probably on balance no great saving. The main- 
tenance of electric locomotives is much less expen- 
sive than that of steam, and the driving expenses are 
lower; on the other hand, there are maintenance and 
running expenses of the sub-stations with such pro- 
portions of those of the generating stations as are 
chargeable to railway operation, there are also main- 
tenance expenses for line conductors, bonds, trans- 
mission lines, &c. On the whole it appears fair to 
assume that the balance here is negligible, and ac- 
cordingly that the fuel saving represents the whole 
economy of electrical operation. This is not suffi- 
cient in itself to justify electrification, at any price 
of coal that can be foreseen, but nevertheless con- 
stitutes a substantial instalment towards justifica- 
tion. 

As to improvement in facilities under electrical 
operation this arises from two primary causes—the 
higher rate of acceleration of electrically worked 
trains, particularly of multiple-unit trains, and the 


possibility of running small trains with an economy, 
apart from driver’s wages, almost as high as large 
trains, this again being a property of multiple-umit 
trains. As consequences of these causes, higher 
schedule speeds are attainable in stopping service, 
and a more frequent service can be maintained with 
economy. Experience has proved that enormous 
gains of revenue accrue from these causes in dense 
urban passenger service, and the gains are consider- 
able in the less dense interurban services of well- 
populated districts. Using trains only sufficient for 
the needs, branch-line passenger services feeding the 
main lines could be worked with much greater 
economy than at present. As regards main line 
long-distance passenger service, with more frequent 
and convenient branch line connections, there would 
doubtless be some increase in the traffic; but on this 
matter experience is not yet available. In passenger 
service, accordingly, a considerable increase of 
revenue may be anticipated from the improved 
facilities offered, if past experience can be trusted. 
The amount of the increase is a matter for the 
psychologist rather than the engineer, but it may be 
worthy of remark that in the past the increase has 
usually exceeded all reasonable estimates. 

With regard to goods traffic it does not appear 
that this would increase sensibly with electrification, 
for no question of psychology comes into the move- 
ment of goods. It is true that more economical 
methods of working than are in vogue at present 
might be adopted, but these are generally not such 
as electrification would effect. The British trader, 
for instance, expects rapid delivery of comparatively 
small loads, a condition which imposes a great deal 
of sorting on the railways and operates against 
working in large trains. This is, however, quite in- 
dependent of the question of electrification. In cer- 
tain congested districts the greater flexibility of elec- 
trical working might avoid the necessity of capital 
outlay, which could then be set against its own cost. 
In general, however, it would seem that the chief 
advantage of electrification in the case of goods 
traffic, apart from conditions of special difficulty, is 
in the saving of fuel, particularly noticeable in shunt- 
ing work. 

It may be thought from the foregoing that the 
greatest economy would result if the passenger 
traffic were worked electrically and the goods traffic 
by steam. This inference is, however, quite 
failacious: the additional capital expense involved in 
working the latter traffic electrically is much less 
than in proportion to its amount whilst the improved 
load factor resulting from diversity in the load leads 
to appreciable economy in operation. Altogether 
there can be little doubt that if it is found economical 
to operate one class of interurban service electric- 
ally, it will be found even more economical to 
operate all classes. 

In conclusion, it may justly be claimed that under 
the conditions in which the war has left us, with 
unified control of the railways, with coal in all pro- 
bability permanently at a high price and with the 
prospect of power generation conducted on most 
modern and scientific lines, the general electrifica- 
tion of our railways assumes a new aspect, and gives 
promise of justifying itself economically. Much de- 
tailed engineering calculation and sagacious estima- 
tion from available experience is needed to deter- 
mine the best methods of working and deduce the 
probable economic result, but it cannot be gainsaid 
that the time for this work to be undertaken has at 
length arrived. 


D.K. Band Success.—The band of Messrs. Dick, Kerr 
and Co’s electrical works, Preston, carried off the first prize at a 
competition in Manchester, in which 17 bands took part. The 
band was formed 18 months ago, and has materially assisted 
local charities. Sixteen of its playing members have served with 
the Colours. 
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THE ELECTRICAL REVIEW. 


THE EXCESS PROFITS DUTY. 


By J. W. BLACK, M.LE.E. 


Some recent correspondence on the discouraging effect which 
the Excess Profits Duty has had on small businesses, and 
especially on businesses which were in process of being built 
up during the two or three years preceding the war, led the 
writer to make some calculations as to the duty payable by, 
and net incomes of, such businesses. Though they have no 
connection with matters electrical, the rather striking figures 
obtained will, no doubt, be of interest to a considerable 
number of readers of the ELecrricaL Review. 

Excess Profits Duty is charged on the amount by which 
the profits arising from any trade or business to which the 
duty applies, in any accounting period which ended after 
August 4th, 1914, exceeded by more than £200, the pre- 
war standard of profits. 

As regards accounting periods ending after December 3 Ist, 
1916, an additional allowance—beyond the allowance of 
£200 referred to above—is granted in cases where— 

(a) the pre-war standard does not exceed £500, and 

(6) the profits of the accounting period, after any adjust- 

ment in respect of increased or decreased capital, 
are less than £2,000. 
This additional allowance amounts to one-fifth of the sum 
by which the profits of the accounting period are less 
than £2,000. 

The provision also applies where the pre-war standard 
exceeds £500, subject to this qualification, that the amount 
of the additional allowance is reduced by the amount by 
which the pre-war standard exceeds £500. 

In the equations below, the following symbols are used :— 

p = Total profits for one year, computed according to 
the rules laid down in the Act. 

p = Duty payable. 

8 == Pre-war standard of profits. 

1 = Income or net profit, after deducting duty. 

This is not the actual income ; adjustments have to be 
made for sums not allowed, such as depreciation, &c. 

K = Sum allowed for increased or decreased capital. 

(A.) On the basis of 80 per cent., the duty payable by 
businesses making a profit of over £2,000 was as follows :— 

D = + 200)} 
= (P — 8) — 160 oon (1) 
The income, after deduction of duty (1), was as follows :— 
I=>p—{‘8(P —8) — 160} 
+ 160 ove ove (2) 
(B.) Businesses making a profit of less than £2,000 
where the pre-war standard does not exceed £500. 
p= ‘8 [Pp — {8 + 200 + *2 (2,000 — P)} } 
== "96 480 ... eee (1) 
I= (96 P 8 — 480) 
= ‘04 P+ 884480 ... (2) 

(C.) Businesses making a profit of less than £2,000 
where the pre-war standard is between £500 and £700. 

p=‘8[P— {8 + 200 + °2(2,000 — P) — (8 — 500)} } 

= P — 880 — 
= 04 P + BRO (2) 

Notge.—*“s ” cancels out from equations C (1) and (2), 
so that in this instance the pre-war standard has, like the 
“flowers that bloom in the spring,” nothing to do with 
the case. 

It will be seen from the above that while businesses 
under category A have been allowed to retain £20 out of 
every £100 earned beyond a certain fixed sum, businesses 
under categories B and C were allowed to retain £4 only. 
£4 out of every £100 earned, by special effort; what an 
incentive to push ahead and “ make good”! Businesses 
under category C are in rather a unique position; the 
Government, for some obscure reason, ignores the pre-war 
standard of profits altogether, and allows, for running the 
show, a fixed “ salary,” plus a“ commission,” on the profits, 
provided the profits are large enough to pay so much. With 
the 80 per cent. duty the “salary” was £880 and “ bonus” 
4 per cent.! Why not 124 per cent, ? 


The table below shows the amount of duty payable on 
various profits with different pre-war standards :— 


Profits. P.W.S. P.W.S. P.W.S. P.W.S. P.W.S. P.WS. 
£ £4100 £500 £550 £600 £650 £700 
850 16 0 0 0 0 0 
900 64 0 0 0 v 0 

1000 160 80 80 80 80 80 
1100 256 176 176 176 176 
1200 > 272 272 272 272 240 
1300 418 368 368 268 36u 320 
1400 B44 464 464 464 440 400 
1500 640 560 560 560 f20 480 
1600 736 656 656 | 560 
1700 832 | | 7200 GRD LO 
1800 928 848 o4u 800 760 720 
| 944 920 880 840 800 
2000 1120 «1040 1000 960 920 880 
| 


The table below shows income resulting from various 
profits with different pre-war standards :— 


Profits.| P.W.S. P.W.S, P.W.S. P.W.S. P.W.S. P.W-S. 
£ £400 £500 £550 £600 £650 £700 
850 834 850 850 850 850 850 
900 836 900 900 900 900 900 

1000 840 920 920 920 920 920 
1100 844 924 924 924 924 | Y4u 
1200 848 928 928 928 928 | 960 
1300 852 932 932 932 
1400 856 936 936 936 960 1000 
1500 860 940 940 40 980 1020 
1600 944 1000-1040 
1700 868 948 M18 980 1020 10u0 
1830 872 952 1000 1040 1080 
1900 876 956 980 102u 1069 1100 
2000 SSO 960 1000 101410 1080 1120 


These tables are rather interesting and worth a little 
study. Observe, for instance, that businesses making £ 1.200 
profit and with pre-war standards varying between £500 
and £650 all paid the same duty, viz., £272, while a 
business making the same profit, but with a pre-war stand: « 
of £400, paid £352, or £80 more, Firms with pre-war 
standards under £500, whose profits increased from, say, 
£1,000 to £2,000, were, as will be seen from the second 
table, allowed to retain £40 only of the extra £1,000, the 
Government taking the remaining £960. Verily, * from 
him that hath not shall be taken away even that which he 
hath.” And, of course, salaries have to be provided fur 
quite a lot of little flappers and their big sisters. 

The above calculations take no account of adjustments 
in respect of increased or decreased capital, interest on which, 
at the percentage standard, should be deducted from, or 
added to, the above figures “i” and “Pp.” Thus, for an 
increase of capital, equation A (2) becomes :— 

I—K='2 (P—K) + + 160 
P+ °8 (8 + K) + 160 


This equation applies to cases where the profits, less 
allowance for increase of capital, exceed £2,000. For a 
decrease of capital * k” is added to “1” and “Pp.” * 

For the present year the duty is to be halved, and pro- 
gressive firms with a low pre-war standard of profits will 
get half their former “ salary,” but, on the other hand, their 
“bonus” will be raised to 52 percent. Those making over 
£2,000 will get half their former “salary,” plus 60 per 
cent. For what we are about to receive... . 
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BRITISH WESTINGHOUSE TRANSFORMERS FOR USE WITH ELECTRIC FURNACES. 


WirTH the increased demand for steel of all grades, carbide, 
ferro-silicon, carborundum, &c., the electric furnace has rapidly 
developed into an efficient piece of commercial apparatus. 
Practically all electric furnaces require electrical energy in the 
form of alternating current at low pressures. The energy required 
is generally drawn from large supply systems, and transformed to 
the required pressure by means of transformers situated near the 
furnace. It is with transformers used in this capacity that this 
article deals. 

Of the three types of electric furnace in use—the are furnace, 
the induction furnace, and the resistance furnace—the two first- 
named are used for melting and refining metals ; the resistance 


Fig. 1.—ONeE or A PAIR OF BRITISH WESTINGHOUSE TRANs- 
FORMERS FORMING A 3,000-K.v.A. SCOTT-CONNECTED UNIT, 


furnace is for use in the manufacture of ferro-silicon. carbide, 
carborundum, &c. For metals, the arc furnace has been proved to 
be the most efficient. 

There are various types of arc furnaces, but in principle they 
are much the same as far as the transformer is concerned, in that 


Fig. 2.—BRITISH WESTINGROUSE 2,000-K.V.A. FURNACE TRANS- 
FORMER, SHOWING COOLING COILS IN POSITION, 


they require electrical energy at low pressure, which must be 
variable. These furnaces, according to different makes, may be 
either single, two, or three-phase. Of the best known types, the 
Heroult, Stobie three-phase, Rennerfelt, and Stassano, have a non- 
conducting hearth, while the remainder have a conducting 
hearth, ‘.¢., current passes through the bed of the furnace. 
Westinghouse transformers are being used with every type of 
furnace, and are giving efficient service. 


The voltage required for furnace operation depends upon the 
type of furnace and the material to be produced, and varies from 
60 to 120 ; in the particular case of the Snyder furnace the pressure 
may require to be 220 volts. In general, however, the voltage is from 
65 to 85, in three steps, to meet the furnace requirements during 
progressive stages of operation. For instance, during the melting 
period, a high voltage is required to accelerate this operation by 
supplying the maximum heat. It is also necessary to keep the 
voltage across the arc within required limits, on account of the 
voltage drop due to the lower power factor consequent on the 
magnetic properties of the bath at temperatures below 700° C, 

During the molten and refining stages. the heat required is less, 
due to the charge being hot ; the K.v.A. load is also less, since the 
power factor has improved, and hence the voltage of supply can 
be reduced. 


THE DESIGN OF FURNACE TRANSFORMERS. 


There are distinct reasons for developing a special type of trans- 
former for furnace work, and, generally speaking, standard 
transformers are unsuitable. For example, a voltage ratio requir- 
ing a range of 65 to 85 volts, or possibly a wider range, is not in 
general a requirement of the standard transformer ; in order to 
obtain these voltages with efficient results, special precautions in 
design are necessary. Further, as low voltages are generally used, 
heavy currents must be provided for, possibly up to 50,000 amperes, 
and in order to obviate unnecessary local heating and heavy voltage 
drops, special technical precautions must be taken. 

During furnace operation, violent and frequent fluctuations of 
load are met with, which in turn bring heavy mechanical and elec- 
trical strains to bear on the windings ; this necessitates a robust 


Fig. 3.—A BRITISH WESTINGHOUSE 625-K.V.A. O1L-IMMERSED 
SELF-COOLED AND O1L-IMMERSED WATER-CooLED 40- 
PERIOD SINGLE-PHASE 5,800/47-VOLT FURNACE TRANS- 

FORMER. 


and heavy construction of winding, core, and leads, The internal 
reactance in furnace transformers is usually higher than in power 
transformers, for the reasons given later. 

With the rapid fluctuations of load that are possible, voltage surges 
may be encountered on the H.T. side of the transformer, necessi- 
tating heavily reinforced end-turn insulation. Due to this, the 
tappings for voltage regulation should be internal to the winding 
whenever possible, so as to leave the reinforced turns free from any 
break in their insulation. 

Heavy and frequent overloads must be allowed for, and out-of- 
balance loads must be provided against in such a manner that the 
voltage does not fall away in consequence of them. In Scott- 
connected transformers special connections internal to the wind- 
ings are necessary in order to preserve current and voltage balance. 

The characteristics of British Westinghouse furnace transformers 
are here described under special headings :-— 

Windings and Insula. xu—The type of transformer manufac- 
tured by the British Westinghouse Co. is, in general, the shell 
type, which is the most suitable for the service required ; it allows 
of strong and robust construction as well as flexibility of design 
to meet all reactance requirements and the accommodation of heavy 
L.T. currents. 

Compactness is a feature of the design, and a minimum of floor 
space is required. There is a good oil circulation and mechani- 
cally-strong insulation ; while full protection of all windings is 
provided against dsm during shipment and erection. 


124 
fore, 
the 
TI 
insu! 
with 
resis 
TI 
indiv 
wae dues 
Fr 
indin 
at le 
turn 
Fic 
part 
coolir 
In 
ligt moun 
effect 
Wier 
surfay 
resery 
the te 
after 
press) 
Rig syster 
with 
: Tra 
tion 


ED 


nal 
ver 


res 
38i- 
the 
ing 
ny 


-of- 
the 
- 
nd- 
ers 


fac- 
hell 
ows 
ign 
avy 


loor 
ani- 
ra is 


Vel. 85. No. 2,174, Juzy 25,1919.) THE ELECTRICAL REVIEW. 125 


The coils are partially visible, and inspection of them is, there- 
fore, possible. Cleaning of coils may be carried out if, due to 
the sludging of oil, this is necessary. 

The windings are arranged in a fashion, and are strongly 
insulated between primary and secondary, and also to ground, 
with heavy and sound mechanical insulation of high insulation 
resistance. 

The H.T. windings are wound in sections, and each turn is 
individually insulated. so that the pressure between adjacent turns 
dves not exceed the voltage maintained per turn. 

From 8 to 10 per cent. of the end turns are reinforced, being 
individually wrapped and insulated to withstand a test pressure of 
at least full line voltage per turn, or a minimum of 6,000 volts per 
turn, according to the supply pressure. 


s2 
8 


9676 sede 


Figs, 4 & 5.—DIAGRAMS OF TRANSFORMER WINDINGS, SHOWING 
PosITIONS OF TAPPINGS. 


Fia. 4 


Cooling.—Transformers are cooled by any of the following 
methods. according to the output and situation. In general those 
up to 1,000 K.v.A. are self-cooled—that is, they are immersed in oil 
in a tank with flutes to provide sufficient radiating surface. 
Transformers of larger capacity are in general cooled by artificial 
means. 

Oil-insulated air-blast transformers are mounted in tanks similar 
to the self-cooled units, with the difference that the flutes are 
closed at the periphery by a sheet-steel casing, and air under a few 
inches pressure is passed up the flutes from below, either from a 
fan or from compressed air mains. A transformer of this type is 
shown in fig. 1 ; this is one of a pair forming a 3,000-K.v.A. Scott- 
connected unit, 11,200/65-75-85-95 volts, 50 periods, for use in 
conjunction with a 10 to 12-ton Electro-Metals two-phase furnace. 

Oil-insulated water-cooled transformers are mounted in plain 
tanks of heavy boiler plate, and the cooling is effected by circu- 
lating water through a copper cooling coil immersed in the upper 


Fic. 6.—SHELL Type CoILs ASSEMBLED, SHOWING METHOD 
oF INSULATING AND Ducts. 


part of the oil. Fig. 2 shows a 2,000-K.v.A. transformer with the 
cooling coils in position ; this is one of a 6,000-K.v.A. three-phase 
unit for use with a carbide furnace. 

In oil-insulated force-cooled transformers, the transformer is 
mounted in a plain heavy boiler-plate tank. The cooling is 
effected by circulating the oil through an external cooler of the 
surface-condenser type, or through a cooling coil immersed in a 
reservoir of water. The oil is always circulated by drawing from 
the top of the tank, and then passing it into the tank at the base 
after passing through the cooler. The oil is circulated under 
pressure, so-that should any leak or fault occur in the cooling 
system the oil will be forced out, and no water permitted to enter 
with the oil into the transformer tank. 

Transformers are at times also cooled partly by natural radia- 
tion and partly by water, as is shown in fig. 3. This method 


safeguards the transformer from being run at excessive temperatures 
in case the circulation of water has been overlooked. This 
illustration shows a 625-K.v.A. 5,800/47-volt, 40-period, 13,100- 
ampere transformer, forming one of a group of three in a 
1,875-K.v.A. three-phase unit. 

Arrangement of Tappings.—In the design of Westinghouse 
furnace transformers very special attention is given to both the 
electrical and mechanical arrangement of the tappings. The 
voltages required being of a low order, say, from 65 to 95 volts. 
the provision of tappings on the low-pressure side is out of the 
question. This is due to the few low-pressure turns available, to 
the very heavy currents, and to the switchgear being often 
required to change from one tapping to another at short notice. 
It is usual, therefore, to put the tappings on the high-pressure 
side. 

Fomerly it was the practice to put these tappings at the end of 
the windings; this is done now for low voltages. While this 
practice is permissible for supply pressures up to 3,000 volts, it has 
been discarded by the British Westinghouse Co., which uses the 
method described subsequently. The reason for this is that the 
tappings at the ends of the windings interfere with the reinforced 
end turns, which are subjected to severe pressure strains due to 
the high voltage which may exist on the transformer windings and 
attached switchgear on account of the auto-transformer effect. 


Fie. 


7.—A BRITISH WESTINGHOUSE 500-K.vV.A. THREE-PHASE 
5,750/70-100-VoLT 40-PERIOD OIL-IMMERSED SeLF-CooLep 
TRANSFORMER, 


For example, consider an 11,200-volt supply with a low-pressure 
range of 65-95 volts. If the tappings are at the ends of the wind- 
ings, as in fig. 4, then for 65 volts the 11,206 volts would be 
applied to 1 and 8, while for 95 volts the 11,200 volts would be 
applied to 4 and 5, with the result that across leads 1 and 8a 
pressure of 16,350 volts would exist. This voltage would severely 
strain the transformer insulation and auxiliary switchgear unless 
specially provided for, which would mean more expense ; also the 
heavy reinforcement of the end turns would have to extend within 
the leads 4 and 5 to an extent of 10 per cent., or, in other words, 
the windings would have to be heavily reinforced tothe extent of 
45 per cent. of the high-pressure winding between leads 1 and 8. 
This also involves serious expense and reduced efficiency, and a 
reduction in copper factor. 

The Westinghouse practice is to arrange the tappings as in fig. 5. 
This has the advantage that the pressure across the H.T. switchgear 
can never exceed the line voltage, and that the reinforcement 
necessary is reduced to 20 per cent. of the full winding. Two extra 
leads are required, but this disadvantage disappears with Scott- 
connected transformers, as the middle point of the windings must 
be available. 

The connections of the H.T. coils are also specially arranged, so 
that the position of the tappings shall not interfere seriously with 
the reactance values required or the current balance on the L.T. 
side, which in general has parallel groups of coils. 
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For three-phase furnaces three transformers are necessary, while 
Scott-connected sets for two-phase furnaces of the same capacity 
reyuire only two transformers, and although the Scott-connected 
transformers are more expensive for the same output, they are 
cheaper for the combined unit. 

Reactance Characteristics —The internal reactance required in 
the transformers varies with the several types of furnace and the 
method adopted for control of the load. Most steel furnaces require 
from 8 to 12 per cent.. varying according to the lay-out of the 
furnace leads, the capacity of the furnace, the location of the 
transformers, and the type of material under treatment. The 
reactance is necessary to reduce within permissible limits the 
heavy fluctuations of load during melting periods, to steady the 
are, and to protect the supply system. 

In Westinghouse transformers the reactance is obtained by the 
grouping and arrangement of the H.T. and L.T. coils, and no 
magnetic shunts are used except in special cases. 

The local conditions of most furnace installations make an acci- 
dental short-circuit between furnace and transformer quite possible. 
Because of this, it is important that the question of reactance 
characteristic should be carefully studied by those who intend to 
install furnace transformers. 

Furnace transformers should be very strongly constructed in 
order to withstand the repeated heavy mechanical stresses brought 
to bear on the windings due to the violent and frequent fluctuations 
of load during operation. 

Low- Pressure Heary-Current Leads.—In furnace transformers 
delivering up to 6,000 amperes the L.T. leada may consist of two 
conductors, but above this current, and especially if any length of 
run is required, the L.T. leads should be interleaved. The number 
of L.T. leads will depend on the magnitude of the LT. current and 
the reactance rezuirements. The Westinghouse practice is to 
interleave the L.T. bars in groups of 4, 8, or 16, according to the 
circumstances of the case. Fig. 1 illustrates a transformer which 
deals with 20,000 amperes ; here the L.T. leads are brouzht out in 
four groups of alternate polarities. 

Mechanical Construct on —Transformers of Westinghouse design 
and manufacture are invariably of robust construction. All cois 
are amply insulated and assembled together as a complete set, thus 
ensuring that all parts of every coil are rigidly supported, and 
that individual coils are accurately spaced from one another for 
purposes of insulation and ventilation. 

The punchings are built around the coils, so that no play is 
possible between them and the coils. The punchings are clamped 
and held tegether by heavy cast end frames, which are of steel in 
the large sizes. The coils are also supported and strutted between 
these frames by an adjustable coil support; this prevents any 
possible movement of the coils in a vertical direction. The coil 
heads are also secured in a lateral direction at the top and bottom 
by adjustable clamping plates, but in the small sizes up to 
500 K.v.a., these are replaced by heavy timber wedges. 

Coils insulated and assembled in this manner never shrink. The 
type of insulation is shown in fig. 6. 

The cleating of the leads of furnace transformers has been given 
very special attention. since many failures have been traced to the 
movement of the leads under shocks arising from short-circuits 
and sudden fluctuations of the load. 


LAY-OUT OF FURNACE PLANT. 


In order to obtain efficient service and to reduce capital outlay 
in copper, it is essential that the transformers should be as near 
the furnace as possible, and symmetrically placed in regard to it. 

The transformers should not be so near as to receive heat from 
the furnace. This can b+ prevented by having a wall or partition 
of heat resisting material between the furnace and the trans- 
formers. 

Symmetrical lay-out is necessary in order to make the resistance 
and reactance drop of the L.T. leads equal on all phases, and so 
ensure balanced voltages. The resistance of the leads is com- 
parable with that of the L.T. winding. and unless equality is 
maintained the voltage drop may be more on one phase than on 
the other; also, if the areas enclosed by the + and — bars of the 
phases are unequal the reactance in the leads will be unbalanced, 
and cause voltage drop, with unbalanced loading and low power 
factor. 

Various methods of running the L.T. leads or cables from the 
L.Tt terminals are used. The one most favoured on small trans- 
formers, /.¢., up to 6,000 amperes, consists of two heavy bars in 
parallel up to the partition or wall, and flexible cables from these 
to the electrodes. The method most used for heavy currents, 
however, is that of multiple bus-bars running interlaced to within 
close proximity of the furnace, split up, and carried to the respective 
electrodes by flexible cables. 

The connections of the L.T. bars to the L.T. terminals vary in 
accordance with the current to be dealt with. 

Up to 6,000 amperes the British Westinghouse Co.'s practice is 
to bolt the bars, while above that value, and with the multiple 

L.T. bars. connections by means of heavy spring clamps are 
advised. This ensures good and regular surface contact and easy 
erection. 

To facilitate the changing of the voltage, a selector switch is 
provided. The switch is interlocked with the main oil switch, so 
that it can only be operated when the transformer is dead. This 
is the usual practice, as the shutting-down of the furnace during 
this. operation is quite permissible, the time being so short. The 
apparatus which would be necessary to change over with the 
transformer loaded would be so expensive as not to warrant its 
inclusion. 

With furnaces of the pure resistance type, such as those for 
carborundum manufacture, the change-over under load conditions 


is essential. The reduction of voltage is necessary in this case on 
account of the falling resistance of the bath with increased 
temperature, and it is not allowable that time should be lost, or 
the temperature will fall and the resistance increase again. Fig. 7 
shows a transformer for use on the carborundum type of furnace. 

The description which follows is chiefly concerned with furnace 
equipments which require two or more working voltages, these 
being brought into use by auxiliary selector switchgear. In the 
case of some manufacturing processes, change of pressure must 
be accomplished during operation. 


FURNACE BoosTER REGULATOR SYSTEM. 


Certain features are essential to this system. The main trans- 
former is wound for the lowest required working pressure, and. in 
addition, it is provided with an auxiliary winding brought out 
in sections to a selector switch. This auxiliary winding feeds 
when required a booster inserted in the heavy L.T. leads, and thia 
increases the voltage of the L.T. winding as the pressure is applied 
to the primary winding of the booster. 

The advantages of this system are that high pressures are not 
interfered with during cperation, and hence connections can be 
made more mechanically sound than if tappings bad to be pro- 
vided ; the auxiliary switchgear need only be made for normal 
voltage, and hence is cheaper and safer ; the balancing of load in 
the multiple L.T. windings is more easily maintained, and so there 
is less fear of local heating ; if necessary, voltage change can be 
made without cutting off the load, the booster acting as a choke 
coil during the change-over. 

This system is of advantage if many voltages are required, for 
the booster if reversed will double the number of voltage varia- 
tions. In this case the main transformers must be wound for the 
middle L.T. pressure. This means that if the auxiliary winding 
and the booster are used both positively and negatively, these 
windings need only be of half the size that would be required were 
the boost is all positive. 

If the transformer only is taken into account in the cost, it will 
be more expensive and slightly less efficient than one provided 
with tappings, but when considered in conjunction with the 
switchgear, especially for high voltages, it is cheaper, as well as 
safer. These points outweigh the slight loss in efficiency which 
occurs at the lower voltages. This system is certainly cheap-r 
and more efficient than having separate regulating and boosting 
transformers. 


THE BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Continued from page 71.) 


Mr. A. E. Parnacott, Penge Lane, Penge, S.E. 20, exhibits 
a sparking-plug testing machine, designed at the request of 
the R.A.F. to ensure, before use, that plugs will spark under 
compression. The complete machine shown in fig. 1, will 
test four plugs (or less) at_a time; if sound they can be seen 
sparking under any pressure up to 150 lb. per sq. in., and an 
indicator will show if the plugs are gas tight. The apparatus 
is supplied complete with pump, gauge, box spanner, and a 


Fic. 1.—SparKING-PLUG TesTING MACHINE. 


patent leak detector. This latter instrument, either for air 
or gas, is a simple device which enables the user to ascertain 
at a glance if the spark plug is gas tight. The device is also 
readily applicable for use in connection with the inner tubes 
of tires. The breaking down of a film of oil indicates 4 
leak; the form of the space is such that capillarity ensures 
the recovery of the film when no gas is escaping. 

Messrs. Creep & Co., Lrp., Telegraph Works, Croydon, ex- 
hibit high-speed telegraph printing apparatus. | e Creed 
system uses the Morse code, can be incorporated in an existing 
Morse installation, and does not require a specially trained 
staff to work it. Under the system a large number of stations 
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can be worked on one line. The Wheatstone perforated tape 
is prepared by a keyboard producer by the Kleinschmidt Co., 
of New York, which machine permits of a speed of 600 letters 
per minute. The key may be arranged to suit any code, and 
a combination key provides for the connection of any two 
keys to form a single character. 


Fic. 2.—Creep TRANSMITTER. 


The motor-driven Wheatstone transmitter (fig. 2) gives a 
steady uniform speed with easy adjustments, there being 
three gears, with 16 changes of speed on each, and a direct 
positive drive on the medium gear. The speed ranges from 
°0 to 250 words per minute. 


Gear 


Fic. 3.—Creep 


An exact replica of the tape prepared at the sending end of 
the circuit is reproduced by the perforating receiver (fig. 3), 
thus replacing the W ‘heatstone receiver. The incoming line 
signals actuate a modified form of P.O. relay, the tongue of 
which controls the valves of a small pneumatic engine. Con- 
nected to the piston of the latter are levers which respond to its 
movements and operate the correcting, punching, and paper- 


Fic. 4.—Creep PRINTER. 


feed mechanism. ‘The speed of the receiver ranges up io 
200 words per minute, the air pressure required being about 
25 Ib. per sq. in. 

The receiver perforated slip is fed into the printer (fig. 4), 
which reproduces the message in Roman letters on a paper 
slip; the latter is gummed on telegraph forms with the aid 
of the Honoré gummer. The printer contains ten pairs of 
selecting needles, one of each pair being mechanically con- 
nected to a series of ten élide-valve plates, each of which 


can be made to occupy one of two positions. Each of the 
different combinations thus provided opens one complete and 
particular passage through the ten slide-valve plates. Air 
under pressure is then admitted through these passages to 
any one of a number of small cylinders, each containing a 
piston acting on the end of a lever, connected to a type-bar. 
The speed ranges up to 120 words per minute. With regard 
to retransmission, the received perforated tape may be passed 
through the printer several times, or, again, is ready for re- 
transmission by 

Messrs. Haprietps, Lrp., East Hecla Works, Sheffield, have 
on view in the mechanical scie nce section many interesting 
specimens of special steels and samples of articles manufactured 
there of similar to those shown at the first exhibition at King's 
College. In addition there is a crossing and rail taken from 
the Fitzalan Square junction at Sheffield, together with a 
diagram showing the extent of wear after being in service 
upwards of 12 years. A model of the Fitzalan Square tram- 
way layout (recently renewed), which is the most important 
junction in the city of Sheffield, is also shown. Other 
exhibits include special magnet steel for replacing the ex- 
pensive high-tungsten steel, a radiograph of electrodes used 
in electric steel-making furnaces, and the original trans- 
former made from low hysteresis material discovered by Sir 
Robert Hadfield, and now extensively used. 

Messrs. StorHert & Pitt, Lrp., Newark Works, Bath, 
exhibit a series of models amongst which are to be seen one 
of the Toplis patent horizontal electric lufling crane for ship- 
building yards, and one of the Toplis patent electric boat 
davits for large passenger ships. The boats are stacked upon 
the deck, and the davits pick up each boat in turn and lower 
it without the possibility, it is claimed, of the boat departing 
from the horizontal position 

Messrs. H. Royps & S. K. Kirkianp, Osborne 
Cottage, Alverston, Derby, exhibit an automatic, self-con- 
tained, weather-proof, and adjustable trolley-pole head for 
overhead electric traction systems. By means of an internal 
spring, a guiding pin on the stem, and inclined planes 
situated on the inside wall of the bracket boss, the following 
action is produced: When the trolley wheel is removed from 
the wire, the spring in the base of the bracket boss presses 
the harp stem upwards; during this movement the guiding 
pin on the stem, acting on the inclined planes, rotates the 
harp stem and trolley wheel to the pre-arranged position, 
where they remain locked until brought into contact with 
the overhead wire. On placing the wheel under the wire, 
reaction takes place, and the wheel and harp descend to their 
normal working position, where the stem is free to rotate. 
The stem cannot lock in any position but that arranged. The 
adjustable spring allows of extra resiliency, the wheel being 
consequently kept in closer contact with the wire. The cost 
of the device only slightly exceeds that of the form now used. 
A variable-pitch propeller is also shown in which the centri 
fugal force generated by weights free to slide longitudinally 
in the blades is changed in direction so as to produce turning 
moments round the axes of the blades. An interesting 
electrical indicating arrangement shows the pilot the actual 
angle of the blades. 

THe VAUGHAN Crane Co., Lip., Openshaw, Manchester, has 
on view a patent electric block developed during the war. 
It is a labour-saving device, and can be operated by a boy; 
the block can readily be suspended from any convenient sup- 
port, built into a trolley for running on a track joist, or sus 
pended from an existine hand crane to speed up the hoisting 
motion of the latter. The blocks are provided with over- 
winding and lowering safeguards, which can be set to act 
at any predetermined point. They are made in standard sizes 
of from } to 4} tons, and are suitable for p.c., 2-phase, or 
3-phase current. 

Tue British Execrrica, & ALLIED MANUFACTURERS Associa 
TION, King’s House, Kingsway, W.C.2. Eijcht of the leading 
British manufacturers jointly exhibit a collection of scientific 
instruments which covers most of the requirements for elec- 
trical measurement, testing and research, as distinguished 
from switchboard, or industrial measuring instruments; some 
recent telegraph instruments are included. The present is 
believed to be the first occasion on which British makers of 
these instruments have offered such an exhibit in a manner 
facilitating an easy comparison of their manufacture. Several 
of the exhibits are shown in operation. 

Messrs. ALFRED Granam & Co., of St. Andrew's Works, 
Crofton Park, London. S.E., are doubtless best known for 
the loud-speaking telephones of which they were the pioneer 
producers, and which, we believe, are exclusively emploved 
in the British and other navies; these are shown at their 
stand, but in addition there is a remarkable collection of fire 
and torpedo control instruments, submarine signalling appli- 
ances, special switchgear for naval ordnance and torpedo 
circuits, hvdrophones used for the detection of the presence 
of submarines, indicating and alarm apparatus, {c., owing g 
that great advances have been made during the war, which 
has naturally made heavy demands upon the firm’s eneray 
and inventiveness. The fire-control instruments are of the 
step-by-step tvpe, and provide for a variety of different re 
quirements, the mechanism being of a novel and ingenious 
character. The motor provides for 12 definite steps per 
revolution of the armature, and is designed to give high 
armature torque for a given consumption of power, accurate 

alignment at each position of rest, positive action, and cer- 
tainty of maintenance of synchronism between transmitter 
and receiver. The supply pressure required may vary from 
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8 to 25 volts. Six coils are used, connected in pairs in series, 
and exciting iron pole-pieces fixed in a gunmetal cylinder; 
the armature consists of a soft iron core with polar extensions, 
and the air-gap is only 3 mils. Between the transmitting 
switch and the unit four conductors are used, and diametrically 
opposite coils are connected in series. The magnets are stag- 
gered, and so connected by the switch that one pair and 
two pairs alternately come into action in succession, exerting 
a powerful torque on the armature at each step, and holding 
it firmly in position when at rest. The energy dissipated 1s 
comparatively small, and the movement may be used for long 
periods at the maximum working pressure without fear of 
overheating. 

The indicating movements provide for any number of orders 
up to 15, on revolving drums, a ranges from zero to any 
maximum by steps of 25, 50, or 100 yd.; ; Stating bearings up 
to the maximum arc of training by steps ‘of 3 , or 1 degree; 
and giving deflections reading from one maximum value to 
another, through zero. The mechanism is very compact and 
‘vell made, and a special high-speed type has been developed. 
As many as 70 combinations of these instruments have been 
supplied. 

The Graham switchgear has been developed for low-pressure 
circuits associated with naval ordnance and torpedo control 
and firing, and is of improved design, to fill a variety of appli- 
cations. 

An “‘ auto-charger ’’ is a device for automatically connecting 
a 20-volt storage battery to the 100- or 200-volt. mains through 
a suitable resistance when run down, and disconnecting t 
when recharged; it is actuated by three relays, and absorbs less 
than 10 watts when the battery is not being charged, and 50 
to 60 when charging. The apparatus is mounted in a water- 
tight casing with a glazed front. Its main purpose is to 
maintain a low- -pressure supply of current at a constant 
voltage for actuating telephones, &c., on board ship, but it 
is also suitable for any purpose requiring a similar supply. 

‘ The hydrophone exhibited is of the general service type, 
its function being to give warning of the presence of sub- 
marines, without indicating their position; the type was 
much used by trawlers, &c., in the war. 

\ variety of telephone apparatus, head sets, hooters, water- 
tight junction boxes, &c., is also shown. 


(To be continued.) 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 
Compiled expressly for this by Messrs Surton-Jones, one 


STEPHENS (successors to . P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


16,934. 


at 


“Magneto and sparking plug file and cleaner.” L. Moore. July 


16,943 
July 7th. 

16,962.“ Brush for electro dynamws, Xe" A. W. Perricrew & J. 
Gkew. July 7th 

16,982. ** Devices for 
July 7th. 

17,048. “* Apparatus for producing or 
W. H. July 8th. 

17,066. ** Electrical motor 
Co. (General Llectric Co.). 

17,073. Electric circuit controllers... R. Ampertox. July 8th. 

17,088. “ a or holders for picker straps, belts, electric wires, &c.” 
H. Kocn. July & h 

17,142. ‘* Method of generating electricity.." T. W. L. Jones. July 9th 

17,148. Arc welding generators... T. G. McKay & H. Pottock. July 9th. 

17,150. “ Electric ignition systems of internal eombustion engines.”” G. A, 
Epwarps: July 

17,195. “* Electric light fittings 
Wear. July 9th. 

** Method for receiving wireless 

(France, December 30th, 1918.) 

** Electrical fire alarm systems."’ E. 
Products Co.). July 9th. 

17,228 dynamo electric at varying speeds.” 
H. F. Foster & A. W. S. Pockiincton. july 9 § 

17,237. ‘Signal systems for telephone.” Karsua Tsvukamoro 
Denki Kenkyusuo & Tsukmoro, July 9th. 

17,243. ‘* Electro-magnetic brake for tramway, &c.,. vehicle.” 
July 9th. 

17,246. ‘* Production of anhydrous magnesium chloride or anhydrous double 
chlorides of magnesium.” E. A. Asucrorr. July 9th. 

17,247. ‘* Electroiytic decomposition of anhydrous magnesium chloride and 
production of magnesium or alloys thereof and chlorine.” E. A, Asucrort, 
july 9th. 

17,248. Production of magnesium or alloys of magnesium and _ by-pro- 
ducts." E. A. Asnucrorr. July 9th. 

“Electric hammers.” K.. L. Cuow. July 10th. 
* Electrical switch.” W. J. July 10th. 

17,276. Tool for cleaning sparking plugs.” H. R. July 

17,294. for controlling electric motors."’ P. S. Brook & J. A. 
Hirst. July 10th 

17,301. ‘ Electric lighting systems combined with ignition systems for 
internal combustion engines, &c."’ H. July 10th. 

17,387. ‘* Magneto electric machines."" C, B. Reprur. July 10th. 


_ 17,340. Indicating means for arc welding cutting or reducing apperates.” 
J. Hoxstac. July 10th. (United States, September 21st, 
17,365. “* Electric ignition apparatus.’ H. Stevens & STEvENS A. J. 


“Operating synchronous telegraph systems.” G. R. Benjamin, 


F. 
measuring electrical resistance.” C. E. Foster. 
oscillations.” 


utilising electrical 


control systems."’  BrerisH 


July 8th. 


” 


British THomson-Houston Co. & H. C 
signals." E. H. ARr™MsTRONG. 


Marks (Spardon Electrical 


E. Baziey 


17,255. 
17 265. 


‘A. M. Taytor. 
Sell-regulating dynampos.”’ 


* Obtaining currents from existing three-phase sy>s- 


W. R, Sita. July 11th. 


17,300. reproduction of sound.”” U. A. & O, 
1th. 


Rosati. July 

17,422. Electrical signalling apparatus." 
Rauinc. July 11th. 

17,424. Static electrical condensers." 
& R. C. Crmker. July Ith. 

17,426. Portable electric lampholders.” 
cessories Co. July Llth. 

17,427. Electric lighters.” B, L. 
A2th, 1918.) 

17,430. ‘* Wheel hub dynamo for electric lighting of vehicles.” N. Jonnson 
& A. H. Steep. July Ith. 

17,441. discharge apparatus.” 
Exvectrric Co. July Ith. 

7,443. “ Process for electrolytically Ses copper, &c., on aluminium 
and its alloys.” J. G. A. Ruopix. July 1th. 

“Flaming arc lamps.” P. R. Jackson (Sperry Gyroscope Co.) 


J. J. V. Connaucuton & M. J. 


British THomson-Houston Co, 


Anon & Rotax Motor Ac- 


July Ilth. (France, July 


S. Gossiinc and 


“ Electric bell apparatus." A. L. Davis. July 12th. 
“ Electric telegraphs."”” A. L. Davis. July 12th. 
17,470. “* Electric press buttons."” A. L. Davis. July 12th. 
17,472. “* Electric dry cells.” J. W. Rotanps. July 12th. 
17,479-17,480. Electric display sign.’’ C. Treconinc. July 12th. 
17,491. Electric feeler arrangement for looms.”" H. Ter Kune. Juty 
2th. (Holland, August 23rd, 1918.) 
17,503. ** Motor vehicle circuit switch.’’ S. Foster. July 12th, 
17,516. “ Electrodes for clectric welding cutting or reducing apparatus.” 
C. J. Houstac. July 12th. 
17,521. “ Brush rocking gear and terminal mechanism for dynamo electric 
machines.”” H. D. Ronan. July 12th. 
17,528. “Sound diaphragm mechanism.” W. J. 
marine Signalling Co.) July 12th. 
17,534. “ Electric cut-outs.” C. C. Garkano, A. H. Ranminc & W. Witson. 
July 12th. 


(Sub- 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subscquent proceedings will be taken. 


1917. 
System oF TELEPHONY. L. Mazza. February 27th, 1917. (128,231.) 
akc H. B. Grylls and W. Heape. April 4th, 1917. 


6,659. MecHANICAL AND ELECTRICAL RELAYS. Barr & Stroud, A. Barr and W. 
Stroud. May loth, 1917. (128,236.) 

9,243. EvecrkiC GUN OF APPARATUS FOR PROPELLING rRogectiLes. A. L. O. 
Fauchon-Villeplee. August 3th, 1916. (128,241.) 

9,595. eCTKO-MAGNETIC VIBRATORY OF OSCILLATORY AprakaTUs. M. 
July 1917. (128,254.) 

10,525. RADIO-CONTROLLED TORPEDOES MOTOR-DRIVEN BOATS OR OTHER SELF- 
Units. A. E. Ericson. July 21st, 1917. (128,295.) 

10,885. STARTING-MAGNETOS FOR INTERNAL COMBUSTION = > 
Midgley and C. A. Vandervell & Co. July 28th, 1917. (128,306. 

11,081. Execrric G. N. Antonoff, August Ist, 
application 3,660/18.) (128,316.) 


Latour. 


A. H. 
(Cognate 


1918. 
3,824. Dynamo eELecTRIC MACHINERY. Lo Thermo Patents, Ltd., B. Long- 
bottom and E. Greenhalgh. March Sth, 1918. (128,330.) 
4,866. DRY ELECTRIC BATTERIES AND THE METHOD OF = a same. W. J. 
racherdh-detaan (Burgiss Battery Co.) May 19th, 1918. 28,332.) 
7,531. AUTOMATIC DELAYED ACTION ELECTRIC SWITCHES. ‘ E. Woodhouse, 
1y 4th, 1918. (128,338.) 
8,069. ELecrkic OK swircHinG vevices, A, C. Heap. 
1918. (128,342. 
8,1GL. Muineks’ SAFETY AND OTHER ELECMRIC Lamps, G, Oldham and J, Old- 
May Lith, 1918. (128,344.) 
ELecTkIC INDUCTION FURNACES. C. 


May 14th, 


Bockman. October 12th, 1917. 
9628, Evcecrric swircnes. J. B. Tucker. June 12th, 1918. 
10,007. CONTINUOUS ELECTRO-MAGNETIC WAVE SYNTONIZERS, 

1sth, 1918. (128,383.) 

10,031. Exeerkic STORAGE BATTERIES OR ACCUMULATORS. W. Peto. 
1918. (128,386.) 

10,105. PROCESS OF AND APPARATUS FOR ELECTRIC weLpINc. H. D. Morton. 
June 19th, 1918. (128,394.) 

10.417. EveciRicAL HEATING AND COOKING 
June 25th, 1918. (128,410.) 

10,859. ELBCTRICALLY PROPELLED VEHICLES 
Co. July 2nd, 1918. (128,420.) 

11,344. SPaRKING PLUGS OF INTERNAL COMBUSTION ENGINES 
H. A. Hand. July 11th, 1918. (128,429.) 

11,483. FIXING AND SUPPORTING DEVICES FOR TUBES, ELECTRIC WIRES, AND THE 
uike. G. S$. Boothroyd and Callender’s Cable and Construction Co. July 12th. 
1918. (128,431.) 

11,573. Locomotives or cars. British Thomson:Houston Co. 
(General Electric Co.) July 15th, 1918.  (128,434.) 

11,739. Execrroiytic E. C. R. Marks. 
1918. (128,496.) 

12,086. APPARATUS FOR ELECRICALLY CONTROLLING AIR BRAKES. W. J. Mellersh- 
Jackson. (E. P. Waterhouse and B. A. Prince.) July 24th, 1918. (128,443.) 

12,143. ELecTRic HEATING ELEMENT. W. B. Smits. August 29th, 1917. 
(118, 613.) 

2,869. AUTOMATIC TELEPHONE SYSTEMS. 

Co. October 3rd, 1917. (120,197.) 
13,389. VENTS FOR ELECFRIC ACCUMULATORS. 

P. Welch. August 17th, 1918. (128,458.) 
13,534. VIBRATING DECELERATING RELAYS FOR CONTROLLING ELECTRIC MOTORS. 

V. Breeze and A. West & Co. August 20th, 1918. (128,459.) 

13,926. MEANS TO BE EMPLOYED IN THE ELECTRIC WELDING OF IRON OF STEEL OR 
ALLOYS THEREOF. A. C. Hyde. August 27th, 1918. (128,463.) 

14,851. INSTRUMENTS FOR TESTING BATTERIES, ACCUMULATORS, MOTOR DYNAMOS, 
OK OTHER ELECTRICAL APPARATUS. A. A. Price. September 12th, 1918. (128,471.) 

17,947. SPARKING PLUGS FOR INTERNAL COMBUSTION ENGINES. D. McGregor. 
November 2nd, 1918. (128,492.) 


(128,359.) 
N. Lea. June 


June 18th. 
apparatus. G. W. L. Patterson. 
P. A. H. Mossay and Mossay & 


A. T. Ellis and 


(A. T. Stuart.) July 17th, 


Automatic Telephone Manufacturing 


Fuller Accumulator Co. and A. 


1919. 
ELECTRIC CURRENTS. British 
(128,527.) 


6.535. CONTKOL OF Thomson-Houston Co, 


(General Electric Co.) March 15th, 1918. 


Peace Dance.—On Friday evening, July 18th, a Peace 
Dance was held in the Recreation Hall at the Dagenham Works of 
the Sterling Telephone and Electric Co., Ltd., the music being 
supplied by the Sterling Orchestra. 
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